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FOREWORD

This project constitutes a part of the National Shipbuilding Research
Program (NSRP), which is cost shared between the U.S. Maritime Administration
and the U.S. Shipbuilding Industry. This research project entitled “The
Effect of Edge Preparation on Coating Life” was carried out by Franklin
Research Center, Philadelphia, PA 19103 under a subcontract to Avondale
Shipyards, Inc., New Orleans, LA 70150.

The principal objective of the NSRP is to improve productivity and reduce
shipbuilding costs in order to meet the lower Construction Differential
Subsidy rate goals of the Merchant Marine Act of 1970.

The project outline approved by the Society of Naval Architects and
Marine Engineers’ (SNAME) Ship Production Committee was followed closely
during the course of this study.

Dr. Leslie W. Sandor, Manager of Materials Technology, Franklin Research
Center, acted as Project Manager and Principal Investigator for this project.
Mr. John W. Peart, R & D Program Manager, Avondale Shipyards, Inc. was
responsible for the program’s technical direction and publication of the report.
Program definition and guidance were also provided by the members of SNAME Task
Group #023-1 on Surface Preparation Coatings, Mr. C. J. Starkenburg, Chairman,
Avondale Shipyards, Inc.

Special thanks are extended to the many individuals and their
affiliations listed below for supplying most valuable information for this
project.



Y. Ichinose, President, IHI Marine Technology, Inc.

W. H. Briggs, Member of SNAME 023-1, Newport News Shipbuilding

D. Cheatham, Senior Manufacturing Engineer, Lockheed Shipbuilding

G. Reynolds, Contracts Manager, Davie Shipbuilding

K. S. Amer, Chief Surveyor - Operations, American Bureau of Shipping
Norfolk Shipbuilding and Dry Dock Corp. (NORSHIPCO)

L. W. Frank, Lockheed Shipbuilding and Construction Co.

T. Buelteman, Paint Superintendent, Marinette Marine Corp.

H. Peck, Coating Engineer, Bethlehem Steel Corp., Sparrows Point, Md.

D. W. Trotman, Manager, Materials Protection, The British Ship Research Assoc
E. Marcussen, Manager, Coating and Corrosion Control, Stolt-Niel sen Inc.
C. Henson, Technical Service Manager, Carboline Co.

R. H. Aiken, Director of Operations, Bay Shipbuilding Corp.

J. B. Acton, Manager, Research and Development, Todd Pacific Shi pyards Corp.,
Los Angeles Division

Italcantieri S.p.A.

. Lightbody, Director, Cost Engi neering, NASSCO

J. Geredien, Paint Specialist Bath Iron Works Corp.

P. Smedley, Lloyd’s Register of Shipping

E. White, Project Coordinator, Tacoma Boatbuilding Co., Inc.

P. Nolan, Special Project Engineer, NASSCO

P. Krehnbrink, Site Manager, Sun Ship, Inc. (Site Office: General Dynamic
K. Gyswyt, Program Manager, J. J. Henry Co., Inc.

B. C. Shaw, Assistant Operations, Manager - Hull, Bay Shipbuilding Corp.
Peterson Builders, Inc.

Farboil, A. Beatrice Chemical Co.

M. L. Ingwersen, Executive Vice President, Lockhead Shipbuilding

E. L. Freeman, Ingalls Shipbuilding

Nashville Bridge Co.

McDermott Shipyards

I. L. Stern, Asst. Chief Surveyor, American Bureau of Shipping

N. G. Leide, Head of Laboratory, KOCKUMS VERKSTADER AB

—A O o m G



Bureau Veritas, Paris

F
F
A.
J
R

. L. Taylor, Naval Architect, Port Weller Dry Docks

. Amice, Ingenieur Civil du Genie Maritime, Societe Nouvelle des Ateliers et Chantiers
Hirai, Manager, Technical, Mitsubishi Heavy Industries America, Inc.

. R. Shubrook, Manager, Shipbuilding and Government Projects,Hempel’s Marine Paints,Inc.
. H. Osmer, Operations Manager, SIPCO MARINE



EXECUTIVE SUMMARY

Presently, there is not a standardized method in the U.S. Shipbuilding
industry of preventing premature coating failures along sharp edges and at
surface discontinuities in flats. Such coating failures can lead to product
contamination and high repair costs.

The general approach taken to solve these problems usually involves any
one and/or combinations of the following procedures:

a)  Sharp edges:

0 brushing, and/or striping or double spray coating,

0 reblasting,
0 grinding,

b)  Surface discontinuities:

o filling with compounds,
o welding and grinding,
0 sectional cut-out.

A lack of standardization and definition of what requires special preparation
and/or repair have of course created a considerable amount of misunderstanding
among the parties involved. Faced with similar dilema, several shipbuilding
nations have very recently issued standards or guideline documents for sharp
edges and/or defective flat surfaces. The countries are Japan, Sweden,
France, Italy and West-Germany. Copies of such documents obtained during
Phase 1 of this project can be found in the Annex to this report.

It is recommended that a detailed test program, as Phase Il, be started
to quantity the effects of radius of curvature and/or bevel angle on the
performance of the different marine coating systems in use today. It is
believed that the results of Phases I and Il will allow and set the stage for
the development of a practical edge and surface preparation guideline document.

v
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1. CONCLUSION

While the open literature was sparse in papers pertinent to the subject
of this project, there were a few international publications addressing the
very issue of sharp edges and defective flat surfaces.

The prerequisites of a good quality tank coating job include

proper surface preparation (blasting to “white metal”),

removal of dust, spent abrasives and finger prints,

smooth and continuous welds,

absence of weld spatter,

rounding off sharp edges,

elimination of significant defects in flats,

selection of an appropriate coating system:

(a) obtaining “resistance list” from the paint manufacturer,

(b) adequate number of coats of paint: sufficient film thickness
without holidays,

O O O o o o o

0 proper application method:
(a) correct curing temperature,
(b) control of humidity,
(c) elimination of contaminants,
avoidance of touch-up and repair,
enforcement of good quality control procedures.

The type and rate of corrosion in tanks depend on

o location,

- above the liquid level

- liquid-vapor interface

immersed area

- tank bottom
0 type of product carried,
0 impurities present,
o amount of oxygen and/or water present,
0 temperature.



Initiation of corrosion occurs along sharp cages and at surface and structural
discontinuities.

The performance of a given coating system on edges is effected by
cage radius,

surface preparation,

coating thickness and integrity,

viscosity,

environmental (exposure) conditions.

O O ©o o o

According to Kharlamov, (®) et al, an edge radius of about 5 mm (0.2 in) or a

bevel angle of at least 150° is needed to equal the coating performance of
flat surfaces.

The most common method of preparing edges and defective flats is
grinding. Deeper surface defects are repaired by welding and subsequent
grinding flush with the surface.

The extent of repair, inspection methodology and post weld repair heat

treatments are described in a new document issued by IACS (International
Association of Classification Societies).

There are a number of overseas countries - such as Japan, Sweden, France,
Italy and West-Germany - that now have edge and surface preparation standards,
or guideline documents.



1. PLAN OF ACTION

I1.1 Objective

This project has as its prime objective to address the problems
associated with sharp edges and surface defects on flats, both representing
one of the most expensive coatings problems in terms of early coating failure,
potential tank product damage and repair costs.

11.2 Introduction and Background

The state-of-the-art in the application of protective coatings for ships
in general is of a subjective nature to a large extent. It follows that
specifications vary and depend on paint manufacturer’s recommendations, and/or
the various requirements imposed by owner/operators and classification society
guidelines. These various requirements and/or guidelines are in some ways SO
formulated as to try to suite the needs of a given cargo and/or product type
carried. Notwithstanding, structural corrosion, cargo contamination and
coating systems problems do exist.

Up until now, there has not been a generally accepted agreement on what
might be the most cost-effective method for tackling these problems.
Characteristically, the approaches taken to the one and the same problem
varied according to the accepted practices of a given yard and/or its
agreement reached with the owner/operator and the paint manufacturer. When
faced with the problem in the climate of lacking industry or national or
international standards on edge and surface preparations, the practice usually
involved one or combinations of the following measures;

(a) On_sharp edges:
- brush coating or striping,
- double spray coating.
(b) On flats:
- blasting with select abrasives,
- Tilling with compounds of one kind or another,
- grinding or chipping,
- welding,
- splicing or renewal with insert,
- doing nothing special.




None of these measures have been given a comprehensive engineering
scrutiny. For example, it is still unknown, what the radius of curvature
ought to be to yield equivalent coating Performance to that of a flat
surface. The net result of all this is that the cost of satisfactory
protection of edges and defective flats is unpredictable.

Edge and surface preparation standards that are practical and generally
acceptable should indeed be beneficial to all concerned. To work towards that
goal, an extensive literature and national as well as international
shipbuilding industry survey was undertaken in Phase I of this project. The
second phase will focus on testing and recommending standards according to the
findings of Phase 1. This report seals with the results obtained in the first
phase.

11.3 Procedure

A comprehensive literature survey was conducted with emphasis on
project-related subject matter available in the open literature. First the
abstracts of the selected articles were evaluated for relevancy. If
appropriate, then the full texts were obtained for subsequent analysis. In
case of foreign language papers, the publications were translated into English.

An industry survey was also carried out through two separate
questionnaires which were mailed out to over 100 recipients worldwide. The
recipients included shipbuilders, owner/operators, marine paint manufacturers
and classification societies.

111.  DISCUSSION OF RESULTS

A) Literature Survey:

A_l. Overview
In general, the problem areas on ships characteristically include the
bottoms, boottoppings, decks and tanks. © For each of these areas, a
certain generic coating system has evolved and most often used on commercial
ships: Coal tar epoxy for bottom, ethyl silicate inorganic zincs and
chlorinated rubber for the free boards, inorganic zinc and epoxies for decks
and ballast tanks and specialized inorganic zinc for cargo tanks.



A good quality coating job requires(z)

0 rounding of sharp edges,
removal of significant defects from weld surfaces,

0 elimination of weld spatter and other significant defects from
flats,

0 proper surface preparation,

selection of appropriate coating systems for ship type, area and

environment (exposure) under consideration,

establishing list of items of coating resistance to cargo,

proper application method and its control,

ease of application,

control of humidity,

proper curing temperature,

elimination of contaminants,

adequate number of coats of paint,

sufficient film thickness without holidays,

avoidance of touch-up and repair of coatings,

preventing scaffolds from damaging the tank coating,

enforcing good quality control procedure,

sufficient inspection.

O O O O O OO O o o o o

o

Tank linings have two functions to fulfill; one to prevent product
contamination, the other to protect the tank itself from corrosion. ()

A well fabricated tank has a number of attributes from a coatings point
of view, namely,

all welds smooth and continuous,

no sharp edges,

no weld spatter,

all surfaces blasted to near white metal,
no dust or spent abrasive,

no finger prints,

coating prior to flash rusting,

O O O O O O o

The three most important aspects of tank protection include the selection of
the coating system, surface preparation and application method. The selection



of the proper coating system requires that consideration be given to the type
of product carried in a tank, the operating temperature and the extent and
type of abrasion and/or impact as well as thermal shock. Good surface
preparation consists of removing water soluble materials (sodium chloride and
ferrous salts), oily residues, grease, rust and pits. () To help adhesion

of the paint, the surface should have a proper anchor pattern obtained through
abrasive blasting.

Application method is important for several reasons. A number of factors
that can significantly influence the performance of the coating are
application-related. These are porosity, film thickness, entrapment of
solvents, dry spraying, thinners, air circulation, presence of contaminants,
temperature and humidity control, application method, curing time and
overspray.

Control of the environmental parameters is important both during surface
preparation and application of the paint system. Humidity influences staining
and rusting of the cleaned surface as well as the curing of the coating.
Temperature of the steel has an effect on curing. Contaminants in the
surrounding air and on the steel surface will bear heavily on subsequent paint
performance and corrosion of the underlying metal.

A.2. Problems

A majoryproblem in operating tankers in clean service is the corrosion of
steel in theﬂtanks. Corrosion of the cargo tank is caused by condensation of
moisture and sulfuric acid. Segregate and seawater ballast tanks are
frequently c eaned between cargoes. The rate of corrosion on the steel under
these conditions is rapida with an eventual replacement of plate in order to
meet classification requirements for hull strength.

There are different areas of contact with the stored product in tank
linings. © Both the type and the rate of corrosion maybe different in the
different areas. On this basis, tanks are divided into four areas, namely,

(1) vapor phase (above the liquid level),

(2) inter phase (liquid-vapor interphase),

€)) liquid phase (immersed area),

()  tank bottom (settlement of heavy contaminants and moisture).



The rate of attack in these four areas is dependent on

(a) type of product carried,
(b)  impurities present,
(c) amount of oxygen present,
(d) amount of water present,
(e) temperature.
The various chemical reactions lead to coating failures of the following types,

0 blistering, o peeling,

0 rusting of the substrate, 0 staining,

o softening, 0 undercutting,

0 cracking, o dissolution,

o hardening, o disintegration.

In general, corrosion will first occur where the protective system is the
least effective such as along sharp edges and at surface as well as structural
discontinuities.

A.2.1 Sharp Edges

According to the replies to the questionna’re, the most widely accepted
quantitative definition of a sharp edge is when 'the radius of curvature is
equal or less than 1 mm (0.04 in). Qualitativety viewed, edges are considered
sharp when there are protuberances and the edge profile is jagged or uneven,
as stated by several respondents.

The coating performance on edges has been found to be a function

edge radii,

surface preparation,
coating type,

film thickness.

film integrity,
paint viscosity,
environment type,
ambient temperature.

o ~J4 O O B ow DD

According to available literature, studies on the effect of edge preparation
on coating life were done in the Soviet Union, Sweden and Italy. The most



comprehensive studies were those carried out by Russian researchers Kharlamov
and Koshin. ©)  Their results showed that for bevel angles <90°, effective
edge protection cannot be obtained. The value of this critical angle may be
slightly altered by the viscosity of the paint. As the bevel angle increases
above 90°, edge protection increases with increasing film thickness for a
given paint system, all else being constant.

The surface tension pulls the paint away from sharp edges. With bevel
angle less than 150° [or less than 5 mm (0.2 in)] and with film thickness in
the range of 100-15(11.1, (4-6 roils) complete edge protection relative to flats
was still not possible.

The edge surface preparation methodology was unimportant in that it did
not affect the life of the protective coatings, when the bevel angle was less
than 135°. However, the surface preparation methodologies on beveled edges
became significant at level angles greater than 150°. The edge preparation
methods investigated included

wire brushing,
- etching,
- sandblasting and
- phosphatizing.

In general, coating life on bevel angle >=135° increased significantly. In
terms of coating performance, a bevel angle of 150° corresponds to an edge
radius of about 5 mm (0.2 in).  So, from the Russian work it appears that for
a given surface preparation and film thickness the plot of performance life
versus bevel angle should show two significant rate changes schematically
shown in Fig. 1.; one between 90-135°, the other above 135° and asymptotically
approaching some maximum value of life. The maximum life which would equal
the performance of flats would coincide with a bevel angle of >= 150° or about
5 mm (0.2 in) of edge radius. Life below 90° is very short. The types of
test samples (of low-carbon steel) used by Kharlamov, et al, are illustrated
In Fig. 2.

The actual bevel angles of 90°, 135° and 150° as well as the radii of

curvature of 3 mm (0.12 in), and 5 mm (0.2 in) drawn to scale are exhibited in
Fig. 3.
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Fig. 1. A parametric graph of coating performance against bevel angle.
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Fig. 2. Typesof Test Samples used (Low-carbon steel).

where, a=bevelangle
R = radius of curvature



Actual bevel ongles ()

80°

\ O\
135

1 NG

Actual radii of curvature (r):

3mm (0.12 in)-135°

5mm (0.2 in)- 150°

Fig. 3. Hlustration of actual level angles and radii of curvature
corresponding to significant changes in coating performance on edges.
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Of the various surface preparation methods, wire brushing is the worst,
because coating failure occurs virtually all over the surface simultaneously.
This - according to Karlamov and Koshin - may explain the | ong-held
philosophy that edge preparation was not important, since all structural
surfaces were cleaned by wire brushing. With improved surface preparation
techniques, edge protection becomes very important indeed. This is pursuant
with today’s coating practice and observations, namely that coating life is
markedly affected by the degree of cleanliness achieved by the surface
preparation method.

A Swedish paper written by lIgetoft and Lingman is a condensation of
literature search and some test results of their own.(6) According to this
Study the coating thickness varied along the length of sharp edges even under
laboratory conditions. So, under shipyard conditions the variation is
expected to be much greater. Striping of sharp edges by brushing did not
significantly increase the coating thickness. The effective edge radius
giving the same coating thickness as flat surfaces is dependent on coating
system type, more specifically on the paint viscosity. Rounding off sharp
cages from 1 mm to 2.9 mm (~ 1/8") resulted in an increase in coating
thickness and life. According to Igetoft and Lingman, rusting and/or coating
failure depends on

0 type of coating system used,
o environmental conditions, and
o film thickness.

They claim that “corrosion often but not always begins at edges. There 1s no
clear relationship between the occurrence of corrosion and edge radii,” within
the limits of their experiments. They also concluded that “the effect of
surface preparation, paint application method and atmospheric conditions were
of greater overall significance than the effect of rounding off the edges.”
This observation seams to be contradicted by the findings of the Russian
stuay, which was much more extensive. Both the Swedish and Russian studies
were aone about the same time (1976-1977), independently.

“11-



Since the Russian investigation appears to be more systematic, extensive,
carefully controlled and far more detailed than the Swedish work in terms of

bevel angles, film thicknesses, surface preparations coating system types and
environmental factors, their overall findings are therefore quite reasonably

plausible with respect to under what conditions edge preparation becomes
important and when 1t does not.

AIl in all, given the optimum surface preparation technique, application
method and a specific environment, it appears as though the sharper the edge
radius for a given generic paint system, the faster the edge will corrode.
And this very same observation is also evident in the qualitative answers
provided in the questionnaires.

The most common technique for rounding off sharp edges is grinding. The
extent of rounding off is usually stated in descriptive terms such as
“suitable profile” or “smooth to the touch”, rather than quantitative terms.

A.2.2.  Surface Discontinuities

Discontinuities in flat surfaces consist of

laps, cavities or pits,
folds, scars,
seans, rough welds,
flakes, undercuts,
laminations, mill scale,
slag inclusions, rust,

cracks,

When surface discontinuities are considered significant to affect the
integrity of the protective coating, the method of repair 1listedin order of
severity may be as follows,

- grinding to remove the defect,
preparation of the defective area for fill-in with a compound of one
kind or another,
preparation of the defective area (by grinding or gouging) and fill-in
by welding followed by grinding flush with the surface,
sectional cut-out and/or renewal with insert plate.

~12-



The criterion by which a surface discontinuity 1is deemed to be significant is
not clearly defined. What in general is viewed to he a defect requiring some
kind of a repair method include cracks, shells, sand patches and sharp edged
seams. The Committee of International Association” of Classification Societies
(1ACS) in October 1982, London issued a document called “Guideline four Surface
Finish of Hot Rolled Steel Plates and Wide Flats.” This final draft is the
end result of proposal originally put together by Lloyds of Germany,
(Germanischer Lloyd) which was approved by IACS. The document deals with flat
surfaces exclusively. Edge preparation is not addressed in this guideline
document. The highlights of this document is as follows,

The repair methods according to this document can be divided into two
categories:

1. Grinding and
2. Welding.

Grinding is for fixing shallow surface defects provided that the
thickness of the plate is not reduced by more than 7% or 3mm (0.12 in);
whichever is less. Each single ground area should not exceed 0.25 '
(2.7 ft’). The allowable total surface area fixed by grinding should not
exceed 2% of the total area of the plate in question.

Melding is for repairing defects that are more severe than those
corrected by grinding only. Any single weld repaired area is not to exceed
.125m* (1.35 ft*). The sum of all areas repaired by grinding ought not
to be more than 2% of surface side in question. The defective area has to be
so prepared that 3 parallel weld beads be required to fill in the groove. The
welds must be built up so that the reinforcement will have to be ground flush
with the plate surface. No single pass, stringer bead is allowed. Weld
preparation should not reduce the plate thickness below 80% of the nominal
value. The full text of IACS document can be found in the Annex. The weld
repaired area is to be inspected by UT, MP or PT. Postweld heat treatment is
contingent upon grade of steel involved and the discretion of the inspector
and/or attending surveyor. A caution is in order here. Care has to be
exercises in weld repair situations so that while the surface may be excellent
from a painting point of view, the properties of the steel plate is not

~13-



significantly affected by introducing “metallurgical discontinuities” which
may only later-on in service manifest themselves in base plate cracking as a
result of the combines action of microstructural degradation, introduction of
discontinuities, and high tensile residual stresses.

Some of the metallurgical discontinuities cannot readily be detected by
conventional and routine NDE methods. Furthermore, the insidious nature of
residual stress is that its presence generally goes unnoticed. Extensive weld
repair particularly under conditions of high restraint can result in tensile
residual stress of yield strength magnitude of the base plate involved. (")

B)  Questionnaires:

A sample of the cover letter and blank questionnaire can be seen in
Annex (b). The results of the questionnaires received are presented in
Table I in detail. [Annex (c)]. Accordingly, opinions vary on what
constitutes a sharp edge. The majority of the respondents indicated that
there were contractual requirements on sharp edges ranging from grinding to
striping or brush coating. On the question of defective flat surfaces, the
majority said again that the contract usually specified repair methods. The
type of repair depended on the severity of the defect.

About one half of the people showed awareness of standards nothing other
than NAVSHIPS 0500-999-9000, ANSI A159.1-1972 (SSPC-10, SSPC-6) for surface
preparation. No edge preparation standard exists currently in this country.
Apparently, no one in the U.S.A. knew about the Swedish standard VIS 675 and
VIS 806 and Italcantieri’s PL90113A. [See Annex (d) and (e) for the original
texts, respectively] France and Japan are two other countries which have edge
preparation standards. [Annex (f) and (g)].

The solution for sharp edges when required by agreement is grinding
without specifically stating the radius of curvature, as far as U.S.
respondents were concerned. In Japan, the IHI practice for example spells
out a radius range of 1-3 mm (0.04-0.12 in) for product carriers only. No
edge preparation (rounding off) is required for black and crude oil carriers.
Similarly, there is no grinding requirement on formed material, as a rule,
since it is believed to be rounded enough “as is” for most situations. The
SAJ standards issued in April, 1982 state that sharp edges or plate burr

~14-



caused by gas cutting be removed by a grinder or disc sender to a bevel of

1-2 mm (0.04 - 0.08 in) for product carriers. The inspection of this bevel
requirement is done by visual means. The full texts of “Tank Coatings
Specifications for Product Carriers”, and “Quality and Inspection Standard of
De-rusting” can be found in the Annex to this report. The summary page of the
French Standard IRCN is also appended.  There was a wide array of fixes as
indicated by the respondents for correcting defects in flats. The answer to
overcoating sharp edges in an attempt to delay the onset of corrosion was a
predominant yes, although quite a few stated that such a practice would not
extend the useful life of the protective system. The reply to overcoating
defects in flats was just about split between “Yes” and “No”. Those who gave
“No” answers said that their solution for scars was one of filling or grinding
or welding depending on defect severity.

All the respondents said that the inspectors and the fabricators work out
some sort of accommodation when faced with a given problem. Interestingly
enough one respondent mentioned. that shipyards and paint manufacturers are
“comnonly in conflict.”

One of the most revealing range of answers was given to the question of
what is the biggest problem with sharp edges and flat surfaces. The essence
of the variously stated sharp edge problems is PREMATURE RUSTING regardless of
what is being done short of providing an adequate radius and/or level.
Likewise, the substance of trying to fix a given defect on flat surfaces is an
early sign of breakdown in the coating system at the location of the defect
either in the steel or in the paint system at holidays or thin film sites.

The concern over problems associated with sharp edges and defective flats
stems from the high and unpredictable costs involved in fixing these problens.

There was a very strong overall sentiment expressed for developing
standards on edge and surface preparations.

A few interesting points are worthy of highlighting here which are taken
from the section on “Additional Comments”.

-15-



Foreign countries prefer to work to international standards as opposed
to industry or national standards.

Developing and/or recommending a set of standards should be a part of
this present study (project).

The new philosophy should be to design for application and maintenance
of coating systenms.

Standards are certainly required and are in dire need.

V. RECOMMENDATION

On the basis of the positive results obtained in Phase | of this project,
it is recommended that a test program be readily initiated as Phase Il. This
test program should have a dual purpose:

1. Quantify the effects of radius of curvature and/or bevel angle on
coating performance along edges applying different paint systems
currently used in U.S. shipyards, and

2. Develop the framework for suggesting edge preparation standards.

-16-
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(a)

. surface discontinuity is deemed to be
at in general is viewed to be a defect

inclida rvarke challe cand natrhae =

QU DELI NES FOR SURFACE FI NI SH OF
HOT ROLLED STEEL PLATES AND WDE FLATS

(Final Draft Cctober 1982)

The repair methods according to this document can be divided into two
These gui del ines give some criteria reconmrended for

the surface finish for hull structural steel plates and
wi de flats in accordance wth URRW11l (UR-162) as wel |
as the treatnent of inperfections and defects which nay
occasional ly occur on the surfaces of these products.
They do not cover quality requirenents for the edges.

At the individual Society's discretion these guidelines
may al so be applied to other steel grades.

Not e

The criteria contained herein have been based on
the consideration that surface inperfections

and defects on hull steels nmay inpair the proper
coating of tanks and hulls and this may reduce
the corrosion resistance.

Moreover, they may increase the frictional resistance
of the hull and thereby inpair the econony of the
service. Surface defects may al so adversely affect
the strength of the structure. Special provisions
with respect to the surface finish are therefore
deemed necessary.



3

Manuf acturer's Responsihility

The responsibility for the required surface finish rests
with the manufacturer of the material, who is to take the
necessary precautions and to inspect the products prior to
delivery. At that stage, however, rolling or heat treatment
scal e may conceal surface discontinuities. If, during

the subsequent descaling or working operations, the

material i-s found to be defective, the surveyor may

require materials to be repaired or rejected.

Acceptance Criteria

3.1 CGeneral Surface Finish

3.1

All products nust have a workmanlike finish and nust be
free fromdefects and inperfections which may inpair their
proper workability and use. This may, however, include
sone discontinuities of harmess nature, e.g. , pittings
rolled-in scale, indentations, roll marks, scratches and
grooves which cannot be avoided conpletely despite proper
manufacturing and which will not be objected to.

| nper f ect i ons

Notwithstanding this, the products may have inperfections
exceeding the discontinuities inherent to the manufacturing
process, as defined under item3.1. In this case lints
for their acceptability are to be agreed with the individual
Society, taking the use of the product intoconsideration




3.3 Defects

Cracks, shells”, sand patches and sharp edged seans are

al ways considered as defects which inpair the use of the
product and which require rejection of repair irrespective
of their size and number. The same applies toinperfections
exceeding the acceptable limts.

4, Repai r Procedure
4.1 Ginding

4,1.1 Ginding my be applied provided:-

a) the nomnal product thickness wll not be
reduced by nore than 7% or 3nm whichever

|s the less,
b) each single ground area does not exceed 0.25 nf
and
c¢) their sumdoes not exceed 2% of the surface

in question.

Gound areas lying in a distance |ess than their average
breadth to each other are to be regarded as one single
ar ea.

4.1.2 Gound areas |ying opposite each other on both surfaces
must not decrease the product thickness by values exceeding
the limts as stated under 4.1.1.

4.1.3 The defects or unacceptable inperfections are to be
conpl etely removed by grinding.



The ground areas nust have smooth transitions to the
surrounding surface of the product. Conplete elimnation
of the defects may be verified by magnetic particle

or dye penetrant test procedures at the Surveyor's

di scretion.

4, 1.4 \Mere necessary, the whole surface may be ground to a
depth as given by the under thickness tolerance of
the product.

4.2 Wl ding Repair

Local defects which cannot be repaired by grinding as
stated under 4.1 may be repaired with the Surveyor’'s
consent by chipping and/or grinding followed by welding
subject to the follow ng conditions:

4.2.1 Any single welded area shall not exceed 0.125 ni and
the sumof all areas shall not exceed 2% of the surface
side in question.

The distance between two wel ded areas shall not be |ess
than their average wdth.

4.2.2 The weld preparation nust not reduce the thickness of
the product bel ow 80% of the nominal thickness. For
occasional defects with depths exceeding the 80% limt,
speci al consideration at the Surveyor's discretion will
be necessary.



4.2.3 The repair shall be carried out by qualified welders
using an approved procedure for the appropriate steel
grade. The electrodes shall be of [ow hydrogen type
and nust be dried in accordance with the manufacturer’s
requirements and protected against dehumidification
before and during wel ding.

4.2.4 Al weldings are to be of reasonable Iength and nust have
at least 3 parallel welding beads. The deposited netal
must be sound, wthout any lack of fusion, undercut,
cracks and other defects which could inpair the workability
or use of the product.

Wl ding is to be performed with one |ayer of beads in
excess, Wwhich is subsequently to be ground smooth to
the surface |evel

4.2.5 Products which are to be supplied in a heat treated
condition are to be welded prior to the heat treatment;
otherwise, a new heat treatnent may be required.

Products supplied in the controlled rolled oras rolled
condition may require a suitable heat treatment after
wel ding. However, the post weld heat treatment may be
omtted provided the manufacturer has demonstrated by

a procedure test that the required properties wll be
maintained without heat treatnment.



4.2.6 The finished products are tobepresented to the Surveyor
for acceptance. The soundness of the repair may be
verified by ultrasonic, magnetic particle or dye penetrant
methods at the Surveyor’s discretion.

4.2.7 For every welding repair the manufacture nust provide
the Surveyor with a witten report and a sketch show ng

sizes and location of the defects and full details of
the repair procedure including the welding consumabl es,
post weld heat treatment and non-destructive testing.
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”””iifb?v%%aﬁ'ar Research Center

De |

The attached QUESTIONNAIRE is sent to you for the sole purpose of
soliciting information and/or data for a project entitled “Investigation of
the Application of Protective Coatings in Tankers.” Thevstudy iS sponsored by
the United States Maritime Admnistration, Wshington, DC

The aimwith the project is to develop a standardized edge and surface
preparation practice so as to avoid premature failure in the protective
coating systemat sharp edges and local defects in flat steel surfaces: hence
savings in reduced mintenance and mnimzation of cargo contam nation.

This survey is designed to include shipbuilders, owner/operators and
marine paint manufacturers. Your help will be much appreciated.

It i's through such cooperative efforts that the shipbuilding comunity is
S0 greatly benefited.

Ve ask that you return the filled out questionnaire and any other
suppl enental information or document, which you may wish to provide for this
project, at your earliest convenience.

On behal f of the sponsors, thank you for your cooperation.

Sincerely,

Dr. L. W Sander
Nanager
Materials Technol ogy

cc. J. Peart, MARAD Program manager
SNAVE 023-1



July 12, 1982

QUESTI ONNAI RE

The purpose Of this questionnaire is to collect information and/or data
With a view towards determning what is being done on preparation of edges and
defective surfaces of steel plates used in shipbuilding prior to painting.

The survey is intended to include shipbuilders, owner/operators and
mrine paint manufacturers. The information and/or data obtained through this
survey will be analyzed and published in the final report of project #5699,
which is sponsored by the U.S. Maritine Admnistration through SNAVE 023-1
The ultimate objective of this study is to recomend a practice which may
eventually lead to a national or an industrial standard on edge preparation

1. Wat is an edge which is considered to be too sharp to permt to paint

in ships?
Ansver

2. |s there any contractual requirement on
2.1 sharp edges
Ansver

2.2 preparation of defective surfaces
Ansuer :




3. Is there a standard to which edges and/or surfaces must be prepared
Answer .

4. Wat do you do when you face a problemwith
4.1 sharp edges
Anser .

4.2 defects in flat surfaces
Answer

5. Do you overcoat when you are faced with a problem of
5.1 sharp edges
Answer ;

5.2 defects such as scars in the stee
Ansvier ;

6. Do you have your inspector and the fabricator come to an agreement?
Anser .



6.1 If your answer is “yes”, what kind of an agreement do they
usual |y reach?
Ansuer :

7. Do you involve either the paint manufacturer or the painting
contractor or both in the agreenent negotiations?
Ansuer:

8. What is your biggest problemwith
8.1 sharp edges
Anser .

8.2 flat surfaces
AnSwer :

9. How do you resolve your single biggest problemwith
901  sharp edges
Ansuer:



9.2 defective flat surfaces
AnSwer :

10. Do you know of any shipyard or of a shipbuilding nation which my
have an edge preparation standard?
10.1 Nane and address of shipyard:

10.2 Nane of the country (countries)

10.3 Can you provide a copy of such standards?

11, Would it benefit you to have a national and/or an industrial standard
on preparation of edges and flats?
Ansuer

12. Do youhave any other additional comments, information, data, and
documents and quidelines to provide for this study, which is designed
to serve your interest?

Comment s:



On behalf of the U.S. Maritine Admnistration and SNAVE 023-1, thank you
for your help and cooperation.

Dr. L. W Sandor, Manager
Miterials Technol ogy
PROCESS TECHNOLOGY DEPT.
Franklin Research Center
Phi | adel phia, PA 19103
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TABLE I

Questions and Answers of Questionnaires
(identical answers named only once in this listing)

No. Questions

Answers

1 What is considered to be a sharp edge

2 Is there any contractual requirement on

(a) Sharp Edges
(b) Defective Surfaces

3 Is there a standard to which edges and/or
surfaces must be prepared

4  What do you do when faced with a problem of

(a) Sharp Edges

(b) Defective Surfaces

Flame cut corners, Jagged edges causing injury, Edge radii
less than 1 mm, 1/32", 1/16" or 1/8"
for tank linings: 1/16" or 1/8"
for non~-immerse service: 1 mm, 1/32" or 1/16"
(elsewhere)

Exposed edges of flat bars, angles, web plates, channels
and sheet metal

Depends on type of coating supplied and tank location

Yes - dominant answer

Yes ~ dominant answer

Yes and No (about 50/50 basis)

When "Yes" - NAVSHIPS 0900-999-9000
ASI AI59.1-1972, SSPC-10, SSPC-6
Swedish Std. VIS 673, VIS 806

Grinding: sheared or torch cut edges (without radius given).
1-3 mm radius for product carriers only.

No grinding: black and crude oil carriers, formed material
Grinding, welding, overspraying, compounds (bellzone, red

hand, filled bond), insert plate, blasting, striping, wire
brushing.

)



(Table |

5

6

!

8

- Cont i nued)
Do you overcoat when faced with
(a) Sharp Edges
(b) Defective Surfaces
Do inspectors and fabricators come to an agreenent
Are paint manufacturers involved in the agreenent

What is the biggest problemwth
(a) Sharp Edges

(b) Defective Surfaces

Yes - mjority of answers

Yes and No (about 50/50 basis)
Al said “Yes

es - dom nant answer

e anfwer. statﬁj “Shipyards and paint manufacturer are
comonly in conflict.”

Meet filmthickness requirement,

| d. paint byeak .

umP mfllrthPc ness. gl ong shar agged edges,

I ne at an owner consj ders-a a e ,

[ncrease |n manpower required to coat around hol es,
Cost 1nvo ved

urwcg”gl Cclﬁ%%ﬁ C%a(l;es CaLﬁ ?lo mo y:scanni ng the entire flat

ermva 0 rrporar at tachnentss,

Ir |n% 0 st ee

Limthic ness Var| t|on

af eﬁas| Osr?sne | MES s ow up only after sandblasting
hn 0i Nt rusting,
Oo[r sl on, .
Hol | ayé in areas of weld pin holes, spatter,
a|tt el

0st

am nat 1 on,
‘mne what owner considers a defective surface,

<



(Table I - continued)

w 9

10

11

12

How do you resolve your single biggest problem with

(a) Sharp Edges

(b) Defective Surfaces

Do you know of any shipyard or shipbuilding nation
which may have an edge preparation standard

Is there any benefit to having standards on
edges and flats

Do you have any other additional comments

Grinding - by far the predominant answer
Brush coating,

Striping,

More careful cutting,

Increagse film thickness.

Welding and grinding smooth -~ predominant answer
Reblasting,

Spot coating by hand brushing,

Re-prepare surface and touch-up,

Fill-in epoxy compound,

Stripe coat.

No - overwhelming answer
Sweden, Italy, possibly France and Japan

Yes - predominant answer
Some of the provisions and comments were as follows,

o avoid unnecessary effort (i.e., reasonable stds.),

o single std. will not cover all applications and
customer requirements (domestic, foreign, naval),

o stds should be internation in scope,

o stds should allow shipyards to compete on equal basis,

o s8tds would minimize the differing opinions between
owners, inspectors, suppliers, applicators,

o stds should be suitable for production utilization,

o edge preparation requirements vary largely,

o subject to paint manufacturer's unified agreement.

Foreign countries prefer international standards.

Stds are very much needed for shipyard work for the best
interest and protection of all parties concerned.

Design for application and maintenance of coating systems.
As part of this study (project), consider recommending a
std.
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(d)

VIS

YARYSINDUSTRINS STANDARDCENTRAL

VARVSSTANDARD
CALLER FRAN UTGAYA KLASS [~

1975-10-01 1 0544.0202 1(5)

vis 806

ODENNA STANDARDPUBLIKATION SALIS AY SVERIGES STANDARDISERINGSRKOMMISSION, STOCKHOLM - IFTIRATRYCK UTAN MIDGIVANDE FORBIUODS

Innehall

1 Orientering

2 Tillsmpningsexempel
3 Fdrbehandlingssystem

1 Orientering

Dennao standard onger olika system fte frbehandling av stélyte
fére mélning med tillémpning av VIS 673 Firbehandling av stai-
yla fére mélning, klass 0544.0201, Krav ps bestdmd ordningsfslid
fér respektive systems firbehondlingsmoment fareligger dock ef.

Standorden Ur avsedd att tillémpas for stalytor pa fartyg fire
slutmélning.

Begrinsning av antalet férbehondlingssystem har ef efterstravats,
fridmst med hénsyn till skilda resurser och andra omstiéndigheter
vid olika varv och verkstader.

2 Tillsmpningsaxempel
Fécbehandlingssystem enligt punkt 3 sid 2 och 3 tillsmpas exem-
pelvis enligt fsijande. :

AA fér ytor bakom garnering i inredning, toertankar
etc.
BA, 88, 8C {‘ur ytor i kofferdammar, tankar, maskinrum, dicks-
us etc.

CA, CB, CC f&r ytor i likhet med BA, BB och BC men dir higre
kvalitet p& férbehandling dnskas samt som ersiitt-
ning f&r bléstring vid reparationsarbeten i samband
med avancerade malningssystem.

DA fé ytor i likhet med BA, 88 och BC men dir higre
kvq{imt pa farbehandling tnskas.

EA, EB, EC fdr ytor i likhet med BA, BB och BC men ddr mycket
htgre kvalitet pa forbehandling onskas.

FA for ytor dar vissa hdgeffektiva korrosionsskydd skall
tilldmpas.

Fdérbehandling av stilyta
tore mélning
Fécbehandlingssystem

Steel surface preparation

before painting

Preparation systems

Contents

1 Intreduction

2 Examples of opplication
3 Preparation systems

1 Introduction

This standard presents various systems of steel surfoce preparation
before painting, with the applioation of VIS 473 Steel surface
preparation before painting, class 0544.0201. However, there
are no requirements for a definite sequence for the treatment
phases of the respective system.

The standard is intended for steel surfaces on ships before final
painting.

The aim has not been to limit the number of preparation systems,
mainly becouse of disparate resources and other circumstances ot
different shipyards and shops.

2 Examples of opplication

Preparation system as per par. 3, page 4 and 5, for exomple, to
be applied according to the following.

AA for surfaces behind planking in accomodation, dry
tonks etc.
BA, 88, BC for surfaces in cofferdoms, tanks, engine rooms,

deck houses etc.

CA, CB, CC for surfaces, similar 1o BA, B8 and 8C, but whare
a higher quality of the preparation is desired,
and as replacement for blasting at repair works in
connection with advanced painting systems.

DA for surfaces, similor to 8A, BB and BC, hut whaere
a higher quality ot the preparation is desired.

EA, EB, EC for surfaces, similar to BA, BB ond BC, but where
a much higher quality of the preparation is desired.

FA for surfaces, where certain highly effective protection

reatments against corrosion should be applied.



Férbehandling av stalyta fére maining vis 806
woa ' 2 (5)
vraava |

3 Férbehandlingssystem

. 5 Skarpo konter
Beteckning 1 Blustring 2 Shopprimar 3 Svetsskarvar 4 Svetssprut efter stonsning
och klippning
AA 1.2S21/2-2 2 Shopprimer enligt 3.1 Sloggrester 4.3 Svetssprut ar- 5.2 Ingen kant-
enligt anvisning aviagsnas giirdas ej brytning
SIS 05 59 00~ 3.5 Lot stal-
1967 borstning
BA 1.2%21/2-2 2 Shopprimer enligt 3.1 Slaggrester 4.2 Ldst sittande 5.2 Ingen kont-
enligt anvisning avltgsnas svetssprut av- beytning «
SIS 05 59 00~ 3.4 St 2 enligt ldgsnas
1967 SIS 05 59 00~
1967
88 1.25%21/2-2 2 Shopprimer enligt 3.1 Slaggrester 4.2 Ldst sittonde 5.2 Ingen kant-
enligt anvisning avldgsnas svetssprut av=- brytning
SIS 05 59 00~ -3.4 St 2 enligt lgsnas
1967 SIS 05 59 00~
1967
8C 1.2 Sa21/2-2 2 Shopprimer enligt 3.1 Sloggrester 4.2 Lost sittande 5.2 Ingen kant-
enligt onvisning avldgsnas svetssprut av- brytning
SIS 05 59 00- 3.4 St 2 enligr lagsnas
1967 $1S 05 59 00-
1967
CA 1.2 Sa212-2 2 Shopprimer enligt 3.1 Slaggrester 4,2 ‘tistsittonde- 5.2 Ingen kant-
enligt anvisning avllgsnos svetssprut av- brytning
SIS 05 59 00~ 3.3 St 3 enligt lagsnas
1967 SIS 05 59 00-
1967
(o) 1.2 %921/2-2 2 Shopprimer enligt 3.1 Slaggrester 4.2 Lust sittonde 5.2 Ingen kant-
enligt anvisning avldgsnas svefssprut av- brytning
SIS 05 59 00- 3.3 St 3 enligt lagsnas
1967 SIS 05 59 00~
. 1967
cc 1.25%21/2-2 2 Shopprimer enligt 3.1 Slalggrester 4.2 Lbst sittande 5.1 Latt kant-
enligt anvisning avitgsnas svetssprut av- :
SIS 05 59 00~ 3.3 St 3 enligt lisgsnas beytning
1967 SIS 05 59 00~
1967
DA 1.2S21/2-2 2 Shopprimer enligt 3.1 Slaggrester 4.2 Lust sitlande 5.2 Ingen kant~
enligt anvisning avidgsnas svetssprut av= brytning
SIS 85 59 00- 3.2 (1.3) Sa 2 enl lygsnas
1967 SIS 05 59 00~
1967
EA 1.2%21/2-2 2 Shopprimer enligt 3.1 Slaggrester 4.2 Lost sittande 5.2 Ingen kant-
enligt anvisning avldgnas svelssprut av- brytming
SIS 05 59 00~ 3.2 (1.2)Sa 2 1/2- lsgsnos
1967 2 enligt
SIS 05 59 00~
1967
EB 1.2 5a21/2-2 2 Shopprimer enligt 3.1 Sloggrester 4.2 Lust sittande 5.1 Lutt kant=
enligt anvisning avltgsnas svefssprut av- brytning
SIS 05 59 00~ 3.2 (1.2) Sa 2 /2~ ldgsnas
1967 2 enligt
SIS 05 59 00-
1967
EC 1.2 Sa21/2-2 2 Shopprimer enlig? 3.1 Slaggrester 4.1 Svetssprut 5.1 Lutt kant=
enligt anvisning avldginas avidgsnas brytning
SIS 05 59 00- 3.200.2) Sa 2 1/2-2
1967 enligt
SIS 05 59 00 - 1967
3.6 Spetsigo toppar
jdmnas
3.7 Synliga fickor och
porer tglirdas.
EA 1.1 %3-21/2 —_— 3.1 Slaggrester 4,1 Svetssprut 5.1 Lttt kant=
enligt avldgsnas avidgsnos brytning
SIS 05 59 0Q- 3.2(1.1) Sa 3-21/2
1967 enligt
SIS 05 59 00- 1967
3.4 Spetsiga toppar
jémnas
3.7 Synligo ficker och
porer atgardas

St M ANe A7 Eachahandlina




Férbehandling av stalyta fére malning

vis 806

PN 3 (5)
vrava 1
"8 Skaded i i 1 i
6 Skarpa kanter 7 Defakter i 8 Skad ‘h°PP""’}" 9 Bitrring av shop- 0 Rengdring av
. . oclr icke shopprimer= primerbehandlad shopprimerbe~
efter branning stalyta behandlad yra P hortod e
6.1 Slaggrester 7.4 Defekter i 8.4 (3.5) Lutt stal- 9.2 Ingen buttring 10.2 Avfettning
avldgsnas “stélytan &t- borstning 10.3 Annan rengtiring
giirdas ef 10.4 Domning

8.1 Slaggrester
avldgsnas

7.4 Defekter i
stélytan &t~
gdrdas ef

8.4 (3.5) Lut stal-
borstning

9.2 Ingen bittring

10.2 Avfetining
10.3 Annan'vingdring
10.4 Domning

6.1 Slaggrester

7.4 Defekter i

8.3 St 2 enligt

9.2 Ingen bittring

10.2 Avfettning

toppar pd snitt-

ylan jdmnacs
6.3 (5.1) Lust

kantbrytning

ningar nedslipas
7.2 Brdnnsér bort-
smarglas
7.3 Mjuka, runda
defekter dtgtrdas ej

avldgsnas stélytan &t- SIS 05 59 00- 10.3 Annan rengcring
’ gdrdas ej 1967 10.4 Damning
6.1 Slaggrester 7.4 Defekter i 8.3 5t 2 enligt 9.1 Buttring med 10.2 Avfettning
avldgsnas stélytan &t~ SIS 05 59 00- primer enligt 10.3 Annon rengtring
gdrdas ej 1967 anvisning 10.4 Damning
6.1 Slaggrester 7.4 Defekter i 8.3 St 2 enligt 9.1 Bittring med 10.2 Avfettning
avldgsnas stalytan at- SIS 05 59 00- primer enligt 10.3 Aanan rengdring
gdrdos ej 1967 anvisning 10.4 Damning
6.1 Sloggrester 7.4 Defekter i 8.2 St 3 enligt 9.1 Bittring med 10.2 Avfettning
avldgsnas stélytan 4t- SIS 05 59 00- primer enligt 10.3 Annan rengoring
gdrdas ej 1967 anvisning 10.4 Damning
6.1 Slaggrester 7.4 Defekter i 8.2 St 3 enligt 9.1 Bitring med 10.2 Avfettning
avldgsnas stélytan &t- 515 05 59 00- primer enligt 10.3 Annan rengéring
6.3 (5.1) Lutt gtirdas e 1967 anvisning 10.4 Domning
kantbrytning .
6.1 Slaggrester 7.4 Defekter i 8.1 (1.3) Sa 2 enl 9.2 Ingen bittring 10.1 Svepblustring
avltgsnas stélytan &t SIS 05 59 00- 10.2 Avfetming
gdrdas ef 1967 10.3 Annan rengdring
10.4 Domning
6.1 Slaggrester 7.4 Defakter i 8.1 (1.2) Sa 21/2-2 9.1 Buttring med 10.1 Svepblustring
ovltgsnas stalytan at- en} SIS 05 5% 00- primer enligt 10.2 Avfettning
grdas ef 1967 anvisning 10.3 Annan rengtring
10.4 Damning
6.1 Slaggrester 7.4 Defekter i 8.1 (1.2) Sa 2 1/2-2 9.1 Bétring med 10.1 Svepblastring
avlégsnas stélyran at- enl SIS 05 5% 00- primer enligt 10.2 Avfettning
6.3 (5.1) Lunt gdrdas ej 1967 anvisning 10.3 Annan rengoring
kantbrytning 10.4 Domning
6.1 Slaggrester 7.1 Synliga ytfal, 8.1 (1.2) Sa 2 1/2-2 9.1 Buttring med 10.1 Svepblastring
avitdgnas vasa kanter och enl SIS 05 59 00~ primer anligt 10.2 Avfettning
6.2 (3.6) Spetsiga grader vid intryck- 1967 anvisning 10.3 Annan rengdring

10.4 Damning

6.1 Slaggrester
avltgsnes

6.2 (3.6) Spetsiga
toppar pd snitt-
ytan j8mnas

6.3(5.1) (Em
kontbrytning

7.

—

Synliga ytfel,

vassa kanter och
groder vid intryck-
ningar nedslipas
7.2 Brannsér bort-

smarglas

7.3 Mjuke, runds
defekrer atgardos ef
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3 Preporation systems
5 Sharp edges
Designation 1 Blasting 2 Shop primer 3 Welded joints 4 Weld spotter after punching
and cutting
AA 1.2 %021 72-2 Shop primer 3.1 Slag to be | 4.3 Nothing to be 5.2 No chamfering
aceording to . according to removed done to weld
SIS 05 59 00- directions 3.5 Light wire- spatter
1967 brushing
BA 1.2 5321722 Shop primer 3.1 Slog to be 4.2 Loose spatter 5.2 No chamfering
according to according to removed to be removed
SIS 05 59 00~ directions 3.4 St 2 according to
1967 SIS 05 59 00-1967
88 1.2 %021/2-2 Shop primer 3.1 Slag to be 4.2 Loose spatter 5.2 No chamfaring
according to according to removed to be removed
SIS 05 59 00- directions 3.4 St 2 according to
1967 SIS 05 59 00-1967 |
1
]
8C 1.2 502122 Shop primer 3.1 Slag to be 4.2 Loose spatter 5.2 No chamfering
according to according to removed to be removed
S1S 05 59 00~ directions 3.4 St 2 according to
1967 SIS 05 59 00-1967
CA 1.2 Sa2172-2 Shop primer 3.1 Slog to be 4.2 Loose spatter 5.2 No chamfering
according to cccording to removed to be removed
SIS 05 59 00- directions 3.3 St 3 according to
1967 SIS 05 59 00-1967
CB 1.2 50217222 Shop primer 3.1 Slag to be 4.2 Loose spatter 5.2 No chamfering
according to according to removed to be removed
SIS U5 59 00- ditections 3.3 St 3 according to
1967 S1S 05 59 00-1967
cc 1.2 Se 2 172-2 Shop primer 3.1 Slag to be 4.2 Loose spatter 5.1 Light chamfering
according to sccording to removed to be removed
SIS 05 59 00- directions 3.3 St 3 according to
1967 SIS 05 59 00-1967
DA 1.2 Sa 2 1,2-2 Shop primer 3.1 Slag to be 4.2 Loose spatter 5.2 No chamfering
according to according to removed to be removed
SIS 05 59 00- directions 3.201.3S2
1967 according to
SIS 05 59 00-1967
E 1.2 Sa 21,22 Shop primer 3.1 Slag to be 4.2 Loose spotter 5.2 No chamfering
according to according to removed to be removed
SIS 05 59 00- directions 3.2 1.2)Ses 2 1/2-
1967 2 agccording to
SIS 05 59 00~
1967
EB 1.2 S¢21,2-2 Shop primer 3.1 Slag to be 4,2 Loose spatter 5.1 Light chamfering
according to according to removed to be removed
SIS 05 59 00- directions 3.2 11.2)Sa 2 1,/2-
1967 2 gecording to
SIS 05 59 00~ i
1967
EC 1.2 S 217222 Shop orimer 3.1 Slag to be removed | 4.1 Weld spotter 5.1 Light chamfering
according !0 according to 3.241.2) Sa 2 1,722 to be removed
SIS 05 59 00- directions according to
19467 S1S 05 59 00-1967
3.6 Sharp peaks to ke
smoothed
3.7 Visible pockets and
pores to be treated
FA 11953212 _— 3.1 Slag to be removed | 4.1 Weld soatter 5.1 Light chamfering
according to 3.2.1.11 5% 3-21 2 to be removed
$1S 05 59 00- Gecording to
1967 SI15 55 39 00-1967
3.0 Sharp peaks to be
smoothed
3.7 Visible pockets ond
pores 10 be treated
i

tated rafer to VIS 577 otee!

s rlace
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. 8 Damaged shop primer 9 Touchin 10 Cleaning of
£ g up eaning o
é ?Ii::r:g :ﬂg‘i:;ﬂ" 7 ?f:eelcs:r;:ce and surface not treated of shop primed shop primer
. with shop primer surface treated surface

6.1 Slag to be

7.4 Defects in steel

8.4 (3.5) Light

9.2 No touching up

10.2 Degreasing

chamfering

removed surface not to be wire<brushing 10.3 Other type
treated of cleaning
10.4 Dusting
6.1 Slag to be 7.4 Defects in steel 8.4 (3.5) Light 9.2 No touching up 10.2 Degreasing
removed surface not to be wire-brushing 10.3 Other type
treated of cleantdg
10.4 Dusting
6.1 Slag to be 7.4 Defects in steel 8.3 St 2 according to 9.2 No touching up 10.2 Degreasing
removed surface not to be - SIS 05 59 00-1967 10.3 Other type
treated of cleaning
10.4 Dusting
6.1 Slag to be 7.4 Defects in steel 8.3 St 2 according to 9.1 Touching up 10.2 Degreosing
removed surface not to be SIS 05 59 00-1967 with primer in 10.3 Other type
treated accordance with of cleaning
directions 10.4 Dusting
4.1 Slag to be 7.4 Defects in steel 8.3 St 2 according to 9.1 Touching up 10.2 Degreasing
"removed surface not to be SIS 05 59 00-1967 with primer in 10.3 Other type
treated accordance with of cleaning
directions 10.4 Dusting
6.1 Slag to be 7.4 Defects in steel 8.2 St 3 according to 9.1 Touching wp 10.2 Degressing
removed surface not to be SIS 05 59 00-1967 with primer in 10.3 Qther type
treated accordance with of cleaning
directions 10.4 Dusting
6.1 Slag to be 7.4 Defects in steel 8.2 St 3 according to 9.1 Touching up 10.2 Degreasing
removed surface not to be SI5 05 59 00-1967 with primer in 10.3 Other type
6.3 (5.1) Light treated accordance with of cleaning
chamfering directions 10.4 Dusting
6.1 Slag to be 7.4 Defects in stee! 8.1 (1.3) Sa 2 gceording 9.2 No touching up 10.1 Sweep blasting
removed surface not to be to SIS 05 59 00-1967 10.2 Degreasing
treated 10.3 Other type
of cleaning
10.4 Dusting
6.1 Slag to be 7.4 Defects in steel 8.1 (1.2) Sa 2 1/2-2 9.1 Touching up 10.1 Sweep blasting
removed surface not to be according to with primer in 10.2 Degreasing
treated SIS 05 5% 00-1967 accordonces with 10.3 Other type
directions of cleaning
10.4 Dusting
6.1 Slag to be 7.4 Defacts in steel 8.1 (1.2) Sa 2 1/2-2 9.1 Touching vp 10.1 Sweep blasting
removed surface not to be according to with primer in 10.2 Degreasing
6.3 (5.1) Light treated SIS 05 59 00-1967 accordance with 10.3 Other type
chamfering directions of cleaning
10.4 Dusting
6.1 Slag to be 7.1 Visible surface defects | 8.1 (1.2) Sa 2 1/2-2 9.1 Touching up 10.1 Sweep blosting
removed sharp edges and burrs according to with primer in 10.2 Degressing
6.2 (3.6) Sharp at indents to be ground SIS 05 59 00-1947 accordance with 10.3 Other type
pecks on 7.2 Burnt areas to be directions of cleaning
section surface ground 10.4 Dusting
to be smoothed 7.3 Smooth round defects
6.3 (5.1) Light not to be treated
chamfering
6.1 Slag to be 7.1 Visible surface defects, —_— — _
removed sharp edges and burrs
6.2 (3.6) Sharp at indents to be ground
peaks on 7.2 Burnt areas to be
section surface ground
to be smoothed 7.3 Smooth round defects
6.3 i5.1) Light not to be treated
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Shopprimer
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Skarpa kanter efter stansning och klippning
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Battring av shopprimerbehandlad yta
Rengtring av shopprimerbehendlad yto
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Orientering

Denna standard anger olika metoder fur férbehandling av stél-
ta fére malning samt noggrannhetsgraden fir respektive fir-
handling.

Olika furgsystem kriver olika férbehandling av stélyten. Vid
angivande av frbehandling hinvisas till de aiternativ i denna
standard som avses anviindas ftr ifrdgavarande flirgsystem.

1 Blustring

1.1 Sa 3 -2 1/2 enligt SIS 05 59 00 - 1967.

Farutsitter fristraleblustring.
Sa 3 kan normalt ej uppnés genomgdende.

1.2 Sa 21/2 -2 enligt SIS 05 59 00 - 1947.

Rlustring enligt 1.2 tr vad som normalt vppnds i autematisk
bldstringsstation.

1.3 Sa 2 enligt SIS 05 59 00 - 1967.

2 Shopprimer

Shopprimer paftires omedelbart efter blustring.

Beteckningen kompletteras med furgbeteckningen jimte
il rrinnllal

Forbehandling av stalyta
fore malning

Steel surface preparation
before painting

Contents
introduction
1 Blasting
Shop primer
Welded joints
Spatter
Shorp edges after punching and cutting
Sharp edges after flome cutting
Dafacts in stesl surface
Damoged shop primer and surface not treated with shop primer

OV W NN

Reconditioning of shop primer treated surface

—
o

Cleaning of shop primer treated surface

Introduction

This standord prasants vorious methods of preparation of stesl sur-
face before painting, and also grade of preparation for respactive
treatments.

Various paint systams require different preporations of the steel
surface. When stating preparation, reference is mode to the clterna-
tives in this stondord, intended to be used for the paint system in
question.

1 Blesting

1.1 Sa 3 -2 1/2 cccording to SIS 05 59 00 - 1967,

Airblosting implied..
Normally, Sa 3 connot be cttained throughout .

1.2 So 2 1/2 - 2 according to SIS 05 59 00 - 1967

Blasting according to 1.2 is what normally can be attained in
automatic blosting station.

1.3 So 2 according to SIS 05 59 00 - 1967.

2  Shop primer

Shop primer to be opplied immediately after blasting.
The designation to be completed with paint designation
and drv film thickness.
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3.2

3.3
3.4
3.5

3.6

3.7

4.2

4.3

5.2

o

6.2

6.3

6.4

Svetsskarvar

Slaggrester avldgsnas.
Slagg forutsatts vara avlidgsnat i samband med svetsning.

Blastring enligt punkt 1.
Lumplig grad anges. Ex - 1.2.

St 3 enligr SIS 05 59 00 - 1967.
St 2 enligt SIS 05 59 00 - 1947.

Latt stalborstning .

Stalborsten fars med latt tryck fram och tillbaka sa att
varje del av ytan blir borstad tva ganger.

Spetsiga toppar jdmnas.

Med spetsiga toppar férstas sédano ojdmnheter som kdnns
skarpa eller spetsiga vid berdring med bar hand. Skarpa

konter eller dylikt f&r ej uppsta vid jmningen. Maskin-
svetsar och vil lagda handsvetsar dtgdrdas normalt ej.

Synliga fickor och porer som kan férorsaka korrosions=

gbmmor, eller forhindra Fférgens vitning, gors atkomliga
eller isvetsas och jomnas enligt punkt 3.6.

Svetssprut

Svetssprut avldgsnas.
Stalskrapa med hdrdad egg kan darvid vara lamplig.

L&st sittande svetssprut avldgsnas.
Kvarsittande svetssprut avlagsnas ej.

Svetssprut &tgrdas ej.

Skarpa kanter efter stansning och klippning

Latt kantbrytnirg.

Kantbrytningen utfcrs exempelvis med fil eller handslip-
maskin som med fatt tryck fors en eller tvé ganger dver
kanten. Nya skarpa kanter far durvid ej uppsts.

Normalt 4tgardas endast sloppsidan av ett hal eller kant.
Med skarpa kanter forstés sédana oregelbundenherer som
kanns skarpa eller spetsiga vid bersring med bar hand.

Ingen kantbryming.

Skarpa kanter efter branning

Slaggrester avligsnas.
Slagg forutsatts vera avlagsnat i samband med brdnning.

Spetsiga toppur pa snittytan jdmnas.
Kommentar lika 3.6,

Lytt kantbrytning.
Kommenter liha 5.1.

Ingen kanthrytning.

3.2

3.3
3.4
3.5

3.6

3.7

rS
-

4.2

4.3

5.2

o

6.2

6.3

6.4

Welded joints

Slag to be removed .
It is implied slag to be removed in connection with welding.

Blasting according te 1.
Suitoble grade to be stated. Ex. - 1.2,

St 3 according to SIS 05 59 00 - 1967.
St 2 gceording to SIS 05 59 00 - 1967.

Light wire-brushing .

The wire brush to be moved back and forth under light
pressure <o the surface will be brushed twice.
Smoothing of sharp pecks.

With sharp peaks are understood such irregularities as feel sharp
or pointed when touched with bare hand. Sharp edges etc may
not arise at smoothing. Automatic and well done manual welds
normally do not need attention.

Visible pockets and pores that may cause corrosion conceal~

ments ~vent the wetting of the paint, 1o be made acces-
sible ¢ ‘ed up and smoothed acc. to 3.6.
Weld spatter )

Weld spatter to be removed.
Hend scroper with hardened edge should be used.

Loose spatter to be removed.
Remaining spatter not to be removed.

Naothing 1o be done to weld spatter.

Sharp edges cfter punching and cutting
Light chamfering

For exomple chamfering is done with file or manual grinder,
which with light pressure is moved once or twice over the edge.
New sharp ed?u must not crise.

Normally, only the clearing side of o hole or edge ore treared.
With shorp edges ore understood such irregulcrities os feel sharp
or pointed when touched with bare hand.

No chomfering.

Shorp edges ofter flome cutting

Slag to be removed.

It is implied slog ro be removed in connection with flame cutting.
Sharp peaks on section surface to be smoothed.

Comments the some o3 in 3.6.

Light chomfering.

Comments the same as in 5.1.

No chamfering.
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7.2
7.3
7.4

8.1
8.2
8.3
8.4

9.1
9.2

10

10.2

10.3

10.4

10.5

Defekter i stalyta
Synliga ytfel, vassa kanter och groder vid intryckningar
nedslipas.

Yifel sasom flagor, bréinnsér m m ifylls efter nedslipningen
med svets endast. i de fall dd godstiockleken nedstitts vi-
sentligt eller da klassificeringssdliskapet & krdver. Se
gven VIS 530, Kvalitet och noggrannhet vid furrygsby%g~
nod, punki 15. | Bvrigt uifdrs nedslipningen s& ot mijuks
overgdngar erhélls. Skulle ifylining vara nsdvisndig fur
fargens Filmbildning, kan detto utféras med spackelmaterial
av passande typ. Detta anges d& sirskilt. Betruffonde
skarpa kanter etc jumftr 3.6 och 5.1.

Brénnsér bortsmirglas.

Mijuka runda defekter atgdrdas pf.

Defekter i stalytan &tgirdas ej.

Skadad Shopprimer och icke shopprimerbehandlad yta
Blastring enligt 1.

St 3. Enligt SIS 05 59 00 - 1967.

St 2. Enligt SIS 05 59 00 - 1967.

Lott stalborstning .

Kommentar se 3.5.

Buttring av shopprimerbehandlad yta
Skall utfeos efter det att ytan rengjorts ach innan &ter-
rostning sker.

Battring med primer enligt anvisning.

Ingen battring.

Rengdring av shopprimerbehandlad yta

Typ och beteckning av rengtringsmedel anges vid be-
stdlining.

Svepblistring.

Svepbldstring innebdir en rengdring som utftrs i stillet
fr tvittning och i samband med fristrélebldstring av
svetsar och skadad shopprimer. Efter svepbitistring skail
ytan efter avdamning Bvermalas innan &terrostning sker.
Avfettning.

Fett och olja avidgsnas med lompligt fettlésande medel,
exempelvis kristollolja jtmte emulgator. Om ytan tvattas
skall denna torka vil fére mélning.

Annan rengdring.

Andra fororeningarna dn fett och olja ex svetsrsk bort-
tages enligt anvisning. Om ytan tviittas skall denna tor-
ko vl fére m&lning.

Doamning.
Sopning, dammsugning, tryckluftsblésning o dyl.

Ingen rengdring.

7.2
7.3
7.4

8.2
8.3
8.4

9.1
9.2

10

10.1

10.2

10.3

10.4

10.5

Defects in steel surface
Visible surface defects, sharp edges and burrs at indents to
be ground.

Surface defects, such os flakes, burnt orecs etc. to be filled
with weld ofter grinding only when the steel thickness is sub-
sst:nti;:lly\;lesdgad g;‘if L:’qvisired by the classification society.

e also , Ship buildi lity and , poi
15, Otherwise the gilgding ?s":.'gf_ij?:dlg.:se ;!cgc?u;;:ye!hpomf
passages ore obtained. Should filling out be necessory for the
forming of the paint film, this can be done with gutty of sui-
table type. This to be specially stated. Concernify shorp
edges etc.see J.6and 5.1,

Burnt areas to be ground.
Smooth round defects not to be treated.

Defects in the steel surface not to be trected.

Damaged shop primer and surface not treated with shop primer
lasting according to 1.

St 3. according to SIS 05 59 00 -1967.

St 2. according to SIS 05 59 00 -1967.

Light wire-brushing.
Comments, see 3.5.

Touching up of shop primed surfoce

Shall be carried out after clecning of surface and before
re-rusting.

Touching up with primer in accordance with directions.

No touching up.

Cleaning of shop peimer treated surface

Type and designotion of detergent to be stated on the

order .

Sweep blasting.

Sweep blasting implies a clecning that is corried out insteod

of washing and in connection with gir blasting of welds and

domaged shop primer . After sweep blasiing, tha surioce shall

be dusted off and painted, before re-rusting.
Degreasing.

Grease and oil to be removed by suitcble greate dissolv-
ing medium, for example white spirit with emulsifier. If
the surface is washed it has to be dry before painting.
Other type of cleoning.

Other impurities than grease and oil, for example weld smoke,
to be removed in accordance with directions. [f the surface
is washed it has to be dry before painting.

Dusting.
Sweeping, vacuum cleaning, air blowing etc.

No cleaning.
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ITALCANTIERI - SETTORE TECNICO DIS.NORWALE PL90113 A
OATA NOME FiRMA SCALA TITOLO
3,199 fuesani . LAVORAZIONUI ED INTIRVEITI DI PREPA-
P %" RAZIONE SU 3LOCCHI E STRUTTURT IN
s GIERE PER CISTZRNE DA CARICD
tng, |Saulian fasmfocss (ESCLUSO CRUDE OIL CARRIFRS) FoGLIO xo. 1 /3
’

1. SCOPO ED USO

1.1 Dotare gli esecutori ed i controllori della preparazione dell'acciaio
di una serie di visualizzazioni schematiche dei casi magziormente rap-
presentativi di superfici non compatibili con il ciclo di pitturazione
cisterne da carico atte a contenere prodotti petroliferi raffinati e/o
olii vegetali.,

1.2 AVVERTENZA : Il procedimento di pitturazione delle cisterne adjibite a
tale uso comporta il rispetto di norme e restrizioni che devono essers
assolutamente osservate 2 la loro applicazione assoggettata 24 un
controllo continuoc.

2. GENERALITA!

2.1 Prima della preparazione specifica (generalmente sabbiatura) delle su-
perfici per l‘'applicazione del ciclo di pitturazione cisterne del ca-
rico, ogni e qualunque superficie a spigolo vivo o danneggiata dovra
esgsore resa idonea a ricevere il trattamento protettivo,

2.2 Onde stabilire un criterio standard d'intervento, i difetti di lavora-

zione ed i danneggiamenti 8i possono suddividere in due categorie:

A - Spigoli e protuberanze, quando si presentano per forma e/b dimensioni
tali da coapromettere la continuitd di spessore del film di pittura

\l//

A/

f//// .
i

r—~\/4

B = Crateri, quando le caviti possono diventare deposito di ruggine,
aria umida ed alire sostanze contaminanti per il film di pittura
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3. INTERVENTI SU DIFETTI DI TIFQ "A"

Al «~ Intervento di molatura su spigoli vivi

» profilo difettoso

- -—_profilo idoneo da ottenere
ra_gglo di curvatura W sezione del particolare
min. ca. 1 mm. ,

A2 =« Intervento di molatura su spruzzi di saldatura e tracce di
lavorazione (es. eliminazione occhi sospendita).

A3 - Intervento di molatura su striature di tagli ossiacetilenici

A4 - Intervento di molatura su incisioni longitudinali di saldature

sezioni trasversali
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4. INTERVENTI SU DIFETTI DI TIPO "“B"

Bl = Interventi di riempimento e molatura su incisioni profonde

profilo idoneo da ottenere

ezione del particolar

B2 -~ Interventi di riempimento e molatura su difetti di_saldature.
Nessun intervento su microporositi,

N

OO G GEEOOIOGNOODL.
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iempimenio e molatura su crateri

|71 717777/7747777/777777/ S 77777/ JH 7 #/77/ /)

sezioni longitudinali
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STANDARD

> H ~
CRCCARATION DES ARETES VIVES

1R

CiN

lags
ECOL 2In

par oxycou-
page auto-
matique

mans chanfrein

PT(1) PT(2) PT(3) PT(4)
Arétes crédes par le Néant tléant angle frais§ meulage en ar-
poingonnage (ébavurage sans chanfrein Jrondi au lapi-
par meulage 3 plac + daire ou i la
parenaillage + ECOL ZINC} meule carotte
(R=2e=)
Arétes crééeJ gtenai1¢ Néant H&ant angle fraisé Jrceulage en ar-

rondi au lapi-

daire cu 3 la

seule carotte
(R=2rm)

Brutes

d * oxycou-
lfage

grattage du
laitier et des
scories non
adhérentes

meulage au la-
pidaire avec
chanfrein i
45° de 1 3 2mm
Présence. d'1
4u 2 fils tran-
chants dus au
ceulage

angle fraisé

meulage en ar-

sans chanfrein frondi au lapi-

daire ou 2 la
neule carotte
{R=2rm)

Arcices criéen par
oxycoupage manuel

grattage du
laitier et des
scories non
adhérantes

ssrror@e au la-
aslaira avee
ahaatrein &
%" de 1 & 2mm
veésence 4°'1
on 2 £iis trand
cucnts dud au
szulage

angle fraisé
sans chanfrein

ozulage en ar-
rondi au lapi-
daire cu 3 1a

eeule carotte

{R=2rm)




STANDARD

(£)

IRCN

for the preparation of sharp edges

PT (1) PT (2) PT (3) PT (4)
Edges obtained
by shearing None None Angles ground | Round edges
(dressing by without bevel | by disc
grinding + blasting grinding
+ zinc coating) R=2mm
Edges blasting
obtained + None None " "
by zinc
automatic | coating
oxygen
torch Rough Scraping the Disc grinding " "
cutting cut with | slag and the with a chamfer
oxygen non—-adhering of 1 to Z mm at
(as cut) | dross 45° angle. Pre-
sence of 1 or 2
edges due to
grinding

Edges obtained
by manual oxygen
torch cutting

"

Note:

unofficial translation.
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TANK COATING SPECIFICATIONS
FOR PRODUCT CARRIERS

APRIL 1982

THE SHIPBUILDERS" ASSOCIATION OF JAPAN



TANK COATI NG SPECI FI CATI ONS
FOR PRODUCT CARRI ERS

CONTENTS
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1. Purpose

Standards concerningn_the coating process and inspection were preFared by The Shipbuilders’ Association of
Japan in order to achieve optimum film characteristics when coating is done iniside the tank of a product
carrier. These standards are based on the painting process and inspection methods which are standard
}%ractlce in most Japanese shipyards. . . .
hese standards were prepared in accordance with the agreements between the Sub-committee on Special

Coating, The Shipbuilders’ Association of Japan and the sub-committee on Marine Paint, Japan Paint
Industry Association.



II. Prerequisites

No. Item Prerequisites Remarks

30,000-40,000 DWT type with SBT (Segregated -
D Type of vessel Rallast Tark). Refer to explanation.
) Tank coating area Approx. 40,000-60,000 n’.

Petroleum products (white and black); chemical :
® Type of cargo products are not principal object Refer to explanation.
® Cargo temperature Max. heating temperature: 70"C. Refer to explanation.
® Inert gas system Equipped.

: According to the paint manufacturer's
® Tank cleaning recommendation.
¢) Tank anode Not provided. Refer to explanation.
Equipped.
Heating coil Materials may be either aluminium brass or stainless

steel,

In case of steel, paintin? is similar to the tank proper.
® Outfittings In case of stainless steel, aluminium brass, and

galvanized steel, in principle, no painting is done.

@ Paint to be used Three coats of pure epoxy paint.
) Dry film thickness Total 250 microns. Refer to explanation.
. For steel materials in the tank, inorganic zinc type
@ Shop primer shop primer is applied after shot blasting.
{E) Holding primer May be used.
L) Painting process Afloat painting. Refer to explanation.
: : : Water ballast or cargo must not be loaded during the
® Eg%]rgulgggiﬁermd film curing period as recommended by the paint
g manufacturer.

One year guarantee is provided, within the conditions
® Guarantee for film defect liability insurance as stated in the

shipbuilding contract.

! Insurance Film defect liability insurance




[II. Coating Process Standards

[II-1. Preparation Standards for Steel

This standard applies to hull structures and
principal outfittings such as cargo ol
hatches, externai surfaces of cargo oii pipes,
etc.

bead”, and item ¢, “Gas cut surface’.

No. | Item Procass standard Judgement Remarks
(1) Remove sharp edges or J/
plate burr caused by gas [_“ rﬁ \
o nflng |'A':='h a gnnder or H H > % %
@ |Free edge disc sander as the diagram shows: N o 3 Visual
(2) Asarule, rolled angle edaes (including flat bars) are to bs
left untreated.
{1) Remove spatter observed before biasting with a (2)—(a}
grinder, chipping hammer, etc. ~
(2) For spatter observed after blastina: —
(a) Remove with a chipping hammer, scraper, etc. 2)— 11—
@ Spatter {b) For spatter not easily removable with a chipping ~ Vi
hammer, scraper, etc. isual
(i) Sharp angle spatter — Apply grinder or disc PR
sander till the angle becomes obtuse. ~
{ii) Obtuse angle spatter — Not to be treated. (—ﬁ
Undercut to a depth exceeding 0.8 ™/m / Ref
to JSQS-197
@ Undsrcu and a width smaller than the denth, to r—m—; Visual (!—!-_-?!r p:.'!). "Unce.’gcu:“
be repaired by welding or grinding. !_A_[_} (Refer to explanation.)
s . Refer t0-JSQS-1979
Surface Surface damage, pitting, break-off marks, ~ 2
@ d to a depth exceeding 0.8 M/, = rﬂ—//ﬁ Visual #g;‘v'.'."a"" Surface
amage *m ha ranairad v waldine ar nrlnrhnn — ] | ] o PP Y
WO UC ISpaiicl Uy vroibinig U git e {FRefer to expianation.}
For a bead with surface irregularity exceeding 3™/mor with a Refer to Steel Ship
. . . . Construction Method
n .
Manual rs:nh/arp crest, apply the grinder until the irreguiarity less than 3 vol. VI1. 6. 4.2 Weld
@ welding m. Visual appearance inspection |
bead Remove, standard”, (3) Control |
m:c&:zq% Standards. l
| I S £ (Refer to explanation.)
Automatic
a rule, no specific treatment is made isua
welding Asarul fic treatment ad Visual
bead
MNuarlanm waldinn haad with charn nntrh tA ha ranairad as nar Refer to Steel Ship
.\JV IGH VYTIUINIIY UTOW YWl JIITI W LU WU US ISHGTITGW G wol COnS‘mC‘ioﬂ Method
Overlap item @), “Undercut”. vol. VII, 6, 4, 2 "Weld
@ |walding , Visual appearance inspection
bead m{bm standard™, {2) Inspec-
g . tion standards.
— J {Refer to explanation.)
) \‘,::Ld:nﬂ 11 Apply item @, “Spatter”, and item 2, ““Surface damage”’. Visual
i
Gas cut surfaces to be treated by grinding, as follows. !
(a) Except for areas which mustbe  (b) Gas slag produced during ;
finished smoothly from the cutting, to be treated '
standpoint of hull strength, the according to item I3, Refer to JSQS-1979 ;
r to
@ Gas cut grinder is applied to reduce "Freg edge”’, before N (Hull part), “'Gas {
surface irregularity of a notch to below blasting. Visual notch”. i
1™ {Refer 10 expianation.]
i
S/ A, 1 R }
—— Ll T |
(S ~ '
Except for permanent pieces, cut section of lifting '
~ |Lifting piece and the surrounding area to be treated according \ ! -
@) piecs to item ix, “Free edge”, item 2z, "Manual welding | ‘/ Visual

— ) |




III-2. Secondary Surface Preparation Standards

No. ftem Process standard Judgement Remarks
Blast cleaning of The entire sound shop primer surface to be Compari . Refer to photographic |
VL) sound shop primer blasted to the cleanliness as photographic omparison using standard No. 1 (p.6)
photographic .
surface standard No. 1. o
standard Refer to explanation.
. " The welding bead and the surrounding area Comparison usin Refer to photographic
@ Blast'cle:nu;g o to be blasted to the cleanliness as photo- : P soh‘c 9 standard No. 2 (p.6)
welding bea graphic standard No. 2 photographi
standard Refer to explanation.

H . X . Refer to photographic
) Blast cleaning of Burnt area to be blasted to the cleanliness Comparison using standard No. 3 {p.7)
= burnt area as photographic standard No. 3. photographic )

standard .
Refer to explanation.
. . . Refi h i
@ Blast cleaning of Rusted area to be biasted to the cleanliness Comparison using stan(-::lratr(c)i Zong(rag?'c
rusted area as photographic standard No. 4. photographic -4 1P
standard Refer to explanation.
The type and size of abrasives to be in
! 32 | Abrasives accordance with the standards of the _— Refer to explanation.
f ; shipyard.
i
[
I

! i

‘ Repair of insuf- Minor repair after blasting to be carried . .

39 | ficiently blasted Visual Refer to explanation.

area

out with power tools.




Photographic Standards for Secondary Surface Preparation

No.1 Blast cleaning of sound shop primer surface

e F
Fiaens AT e
i SR T e

No.2 Blast clezning of welding bead




Blast cleaning of burnt area

No. 3
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II-3. Process Standards
I-3-(1) Cleaning Standards Before Coating

—
No. item Process standard Judgement Remarks 5
Ref '
@ Moisture To be removed until no visible moisture remains. Visual eter to.
explanation.
|
{
@ Oil and grease ' To be removed. Visual Refer to !
contaminants | Trace of wiping with thinner is permitted. explanation. '
i
¥
l R
! L]
D d mud ! To be removed. '
@p ust an n::s ! Dust or mud contaminants to be removed with Visual Refer ©
contamina a rag, broom, or vacuum cleaner. explanation.
¥
' i
z ! .
. To be removed. ! Ref
@ Cha"f or slate . After removal with rag or brush, the trace may be Visual ererto. '
pencil marks L visible explanation.
To be removed.
@ Marking paint After removal \‘N‘lth blastmg_ or po.wer tools, the Visual
trace may be visible. Marking paint for epoxy
need not be removed.
ll-3-(2) Coating Standards
No. item Process standard Judgement Remarks
Before the overall coating, stripe coating to be
applied to the following locations, in order
not to leave portions unpainted. Ref
@ Stripe coating (a) Inside and edges of holes Visual € fr to‘
(b) Free edges explanation.
(c) Manual welding beads
(d) Where airless spraying is not applicable
i i
Aurless spraying to be applied, taking care not W,
40 | Overall coating to leave portions unpainted and insufficient €t gauge
and visual

film thickness.




-3-(3) _Repair Coating Standards

No. item Process standard Judgement Remarks
: . Sagging’’ with the height of 1™/ and more . Refer to
{41 *Sagging’’ . . . ' \% .
{ D gging and wide ‘‘sagging’’ to be repaired. isual explanation.
Remarkable spray dust to be removed before
@ Spray dust painting. Spray dust may be removed with a Visual
scraper, sand paper, or plastic brush.
@ Foreign matters Foreign matter's in the paint fllm to be removed Visual Refer to
and damaged film to be repainted. explanation.
) Craters, pinholes, Remarkable defects to be repaired. Visual Refer to
and bubbles explanation.
' v < he fi R
, (@ “Blushing” Rem‘arkable blu§hxng or‘\ t e.f\lm surface to be Visual efer to.
: repaired except final coating film. explanation.
|
@ Mechanical damage Damafged film to be removed and rep?nred by Visual Refer to‘
tapering the boundary of the sound film. explanation.
]
1
!
: Insufficient film Area.s with ipsufﬁcient film thicknes.s'to be _re:?alred. ]
i @ thickness Portions which have passed the specified painting Visual
i interval to be abraded before repainting.
[1-3-(4) Film Thickness Measurement Standards
No. Item Procsss standard Judgement Remarks
. . 2 R
Film thickness Film thnckne}f 0 be. measured each 5 m* for :\)ﬂrl::c tti.:;t.er
@ measurement of flat pan-els. ilm tl’}lckn&s to be measured at ro-
plate two points per section surrounded by transverses magnetic film
and longitudinals or girders. thickness gauge
Film thickness ! . . Micro tester
measurement of ::"m thickness to be r:ea;;ure? arte;v:: ;3::; or electro- Refer to
longitudinal mem- etween transverse memuoers 1o magnetic film explanation.

bers

web and face plates.

thickness gauge

Film thickness
maeasurement of
transverse mem-
bers

Fiim-thickness to be measured at three points
between longitudinal girders or bulkhead for
each side of web and face plates.

Micro tester

or electro-
magnetic film
thickness gauge




[I-4. Environmental Painting Standards

No.

item

T
Procass standard Judgement Remarks l
i)
Temperature M ith Ref !
@ {During blasting, Temperature in tank to be kept above 5°C. easure with a eter to. !
painting, and drying) thermometer. explanation. ;
Humidity Relative humidity in tank to be below 85%. Measure with a
(During blasting, hygrometer. Refer to
@ painting, and Or the surface temperature to be kept Measure with a explanation.
initial drying) more than 3°C above the dew point. surface thermometer
Ventilation Air change rate to be two times per hour, L '
@ (Immediately before or more and effective ventilation to be Chfc:; ttr_‘e ventilating :eTr taot' 0 i
blasting to painting) considered. instaliations. xpianation.
Air change rate to be five times per hour or
Ventilation more. Check th tilati Ref
. . . e . . eck the ventilatin efer to
@ (During painting if the external air humidity is above 85%, air installations g explanation
and drying) change rate may be decreased according to ) )
the capacity of dehumidifier.
Erscti ¢ To make sure that scaffolding does not Ref
@ “;":’d'f o interfere with painting, ventilation, Visual € Tr tc;.
scaftoldings illumination, blasting, and inspection. explanation.
|
Removali of .
. To tak e to damage the film. i
@ scaffoldings O take care not g i Visual
@ IHlumination Effective illumination to be considered. Visual Refer to

explanation

)




III-5. Inspection and Control

I-5-(1) Inspection

inspector and witness
No. item Inspection standard Paint
Owner Shipyard manu-
facturer

&5 ;I;::f::c:;ent of steel According to Iti-1, Preparation Standards for Steel 0 ®) o
@ Secondary surface According to 111-2, Secondary Surface Preparation o

preparations Standards o o
Stripe coating According to 111-3-(2), Coating Standards O 0
@ Film thickness According to 111-3-(4}, Film Thickness Measurement o o

Standards
Final inspection Final confirmation of completion of painting (@] O (o)
-5-(2) Control
Control
No. Item Control standard Paint
Owner Shipyard manu-
factursr

Temperature,
humidity, and According to 111-4, Environmental Painting (o) o)

dew point Standards
Gas concentration According to “The Safety and Health Standards for o

of solvent Painting” {Refer to explanation). o
@ | Vventilation According to _Ill~4, Environmental Painting o o

Standards




EXPLANATIONS



EXPLANATIONS

CONTENTS

[I. Prerequisites

w

Typeofvessel. ...................
Typeofcargo. . ..................
Cargotemperature. . . ..............
Tankanode .....................
Dry film thickness. . . . .............
Paintingprocess . .................

) (N ) @) ¢

® ¢

II. Coating Process Standards

[I-1. Preparation Standards for Steel

B Undercut. . ...........couuiinnnn.
Surfacedamage. .. ................
Manual weldingbead . . .. ...........
Overlap weldingbead. .. ............
Gascutsurface. .. ................

)

B

IM-2. Secondary Surface Preparation Standards

#& Blast cleaning of sound shop primer
surface .
Blast cleaning of weldingbead . . ... .. ..
Blast cleaningof burntarea...........
Blast cleaning of rustedarea ..........
3D Abrasives. ... ... ..
3 Repair of insufficiently blasted area . . . . .

Tt -]

&

I-3. Process Standards
IM-3-(1} Cleaning Standards Before Coating

3B Moisture . . ... .. ..
3% Oil and grease contaminants ..........
36 Dust and mud contaminants . . ........
3% Chalk orslatepencil marks . . . ........

[II-3-(2) Coating Standards

¥ Stripecoating. . ....... ..

[11-3-(3) Repair Coating Standards

a4 "Sagging” ... ... e
4 Foreignmatters, . . ................
49 Craters, pinholes,and bubbles . . ... .. ..
4 “Blushing”. ... ....... ...
i Mechanicaldamage .. ..............

0I-3-(4) Film Thickness Measurement Standards

®
49 (Film thickness measurement . . .. ......

9D

OI-4. Environmental Painting Standards

&) Temperature (During blasting, painting,

anddrying) . ............. . ... ... 2
€ Humidity (During blasting, painting, and
initialdrying) . . . .. ... ... L L. 2
®}Ventilation 26~2
@ Ventilation ...
) }The Safety and Health Standards for
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)
% | Instruments for measuring environmental
@fconditions . . . ... ... e, 2
%
%9 Erection of scaffoldings . ... ......... 2
& Hlumination. .................... 2

Note: Above item Nos. are the same as these of *“Tank Coating Specifications for Product Carriers”.



Prerequisites

Item Explanation

The prerequisites specify a 30,000 to 40,000 DWT type. This standard may also be applied
Type of vessel to larger vessels.

Principally heavy oil, kerosene, light oil, diesel oil, naphtha, and gasoline are considered. If

Type of cargo the condition allows, solvents such as benzene, toluene, xylene may also be included
Temperature to be max. 70°C. Howaver, a max. of 75°C is allowed if the cargo moisture

Cargo temperature content is extremely low and the loaded period is short.
(1) Anodes may be installed for tanks (slop tanks, etc.) which are often loaded with sea

Tank anode Wiater.

(2) Anodes are Mt to be installed when dissolution of zinc into the cargo presents
problems (as in the case of jet fuel, etc.).

Measurement at 90% of total measuring points must verify a film thickness exceeding a
Dry film thickness specified value (250 micron). For the remaining 10%, the measured film thickness must
be over 90% (225 micron) of the specified thickness.

10%

250 02

(1) For tank coating, block painting, painting in a dry dock, afloat painting, or any
Painting process combination is considered. However this standard is based on afloat painting only.
(2) For sandblasting and painting in tank, the following two systems maybe considered:

System A Systeth B

sandblasting of andblasting of
Upper parts the entire stirface

|

Completion of paint- Painting of entire
Ing o? upper parts sun‘aceg /A
A
Eandblastingof Com?letion of paint-
ottom part Ing of upper parts
AR

Co
fin

ompletion of paint- ' in-
|%g (ﬂ%ottom p%rts ng?'ggt?gn? Lgﬁlsn

RESESRSIE RS




[II-1. Preparation Standards for Steel

No. item Explanation
(Japanese Shipbuilding Quality Standards (J.5.Q.S.)-1979 (Huil Part) (Refer to Note 1.}
Division Walding
Section Sub- item Tolsrancs limits Remarks
ssction ;
8 h 1
Ss2 P) grinding I i
-— - !
£ % ° Id i
_"L: 3 *é HB weld up I
o@ & h: not defined In case where @ is over 90°, ‘
E<g B: not defined 1t is to be repaired by grinding !
] 338 8 590° or welding to make 8 £90° I
s i =1 !
@ | Undercut 3 5E | Skinplateand Over 90mm to ba repaired by using fine
2 o3 face plate between continuous g electrode. !
g g = 0.6L® d<50.5mm {carefully avoid short bead ,
23 ‘ X ;
sa Others d<0.8mm for higher tensile steels) i
.3
33 -1 .
o d H
5 ‘ ] d$0.8mm ;
22 |
s — .
= . N L Leg length In case where it is over tole.
§’ Compared with ! ¢. Throatdepth rance limits, weld up over it. !
= CErT)Ct ones L =09 {carefully avoid shart bead i
] (L. L ¢ 209 for higher tensile steels)
(Japanese Shipbuilding Quality Standards (J.5.Q.S.)-1979 (Huil Part) (Refer toNote 1.)
Division Material
. Sub-
Section | (peaion item Remarks
Grade of pit 1. Grade A 1s to be considered so slight that any repatr is
unnecessary.
Grade B is of medium disorder and is to be repaired 1f
—== Area Ratio necessary. .
% Grade C is remarkable in disorder and neeeds some repair.
mm 5I0IEPB VB W 2. Boundary lines of grade 8 are included in grade A or
S N respectively.
1 m‘
l :2 A 3 2 3. The area ratio of pit denote D in the abscissa means ths
13 A percentage of pitted areas where surface appearance 1s
- 5 8 “ unsatisfactory for practical use.
@ g u p7III7 For skin plate
Q. 4 c o ¢ pitted - Area of pit
Surf b e ercentage of pitted area = T tal area of a plate
uriacs
@ o 4, Repair method of surface flaw
damage 2 i
2 Depth of defects : d
§ Plate thickness it ¢
"u's d<0.07t ... removed by grinding {but 1n no case dS3 mm4
@ 0.07t §d g0.2t ---------- grinding foliowed by welding
Grade of surface flaking 1. Grade A s to be considered so slight that any repair 1s
unnecessary. .
9 —= Area Ratio Grade B 15 of medium disorder and s to be repaired 1f :
AN IR R T necessary. Y
! ol - Grade C 15 remarkable 1n disorder and needs some repair.
=] I ola ;’ 2. Soundary lines of grade B are included in grade A or C .
= L v respectively, .
= = Y ! 3. Repair method of surface flaw
T - B 72 .
i ’ 3 i 2 Depth of defects . d
i : } ! v Plate thickness . t
. 7 t
. m i a< 097t removed Dy Jringing :but in o case dS3I
i . v 3071 2dg0 2t -+ - grinding followed by welding




No.

[tem

Explanation

Manual welding

head

The following sentence is quoted and translated from Steal Ship Construction Method, Vol. VII
6,4,2, Inspection Standards for Hull Wald Appearance. (Refer to Note 2)

(3) Control Standards
(il) Irregularity of bead surface

(a) Control standards concerning irregularity of bead surface

1) Standard ran?e of height of the bead surface irregularity
is 2 m/m and below for a bead length of 25 m/m.

2) Except for special cases (i.e. concave fillet), the above sta
1) to be applied to the fillet.

3) When the above height exceeds 3"/m for a bead lengthof25'/m,
all beads must be repaired.

hdards

Overlap welding

bead

The following sentence is quoted and translated from Steal ship Construction Method, Vol. VII
6,4,2, Inspection Standards for Hull Weld Appearance. (Refer to Note 2.)

(2) inspection Standards
(iv) Overlaps
(a) inspection standards concerning overlaps
1) Inspection Standards

(1) The allowable amount of overlap is zero.
(2) All overlaps to be repaired.




Explanation

(Japanese Shipbuilding Quality standards (U.S.Q.S.)-1979 (Hull Part) (Refer to Note .)

Division Gas Cutting UNIT : mm or {Degree]
: sub- Standard Tolerance
Section o ltem - ange ’|m|ts Remarks
1) Upper edge of shear In case where It is rseces-
)stme. J ?ar to dwg smoo&hly
2) Strenggh.deck. hetwsen nishe é/ Ggenn er. It
0,6L ®, and fr ﬁdge , IS 10 ne weldeq uo.
haao ening of she Indentation ggée)fully avoid short
Free 3) Main longl strength <=0
edge ) member.g y
Longitudinal and Trans- Indentation
Verse strength members. <1
Notch Others Indentation
<=3
Weld ) Shell plate and Upper- Indentation
§ deck between 0.6L ® <=2 . .
e E Indentation OtCrh l etroo?e 5?Jp?rl1r6d
3 | r .
o B <=3 8 ?eMIY av0|dgwe|% !
eectslﬁ
Fillet Weld Indentation
<=3
; n.ind?ntati%n is defined as the notch. in case where its depth is more than 3 times the tolerance
IMIts of roughness.

No. [tem
@ | Gascut
surface
|
!
|
|
Notes:

1. Japanese Shipbuilding Quality Standards (J.S.Q.S.)-1979 (Hull Part) by Research Committee on Steel Shipbuilding,
The Society of Naval Architects of Japan.

2. Steel Ship Construction Method, VOI-VII by Research Committee on Steel Shipbuilding, The Society of Naval

Architects of Japan.



|| -2. Seconc

ary Surface Preparation Standards

No.

Item

Explanation

Blast cleaning of
sound shop primer
surface

{1} In general, the color of the shop primer is to be either green or grav. Photagranhic standar
No. 1 uses green.

(2) Photographic standard No. 1 shows blast cleaning using granulated copper stag, which
achieves a shop primer removal ratio of about 70%.
{Photographic standards Nos. 2-4 which also show blast cleaning, using granuiated copper
siag.)

Blast cleaning of
welding bead

Photographic standard No. 2 shows blast cleaning up to the cleanliness as SIS-C-S3 2.5 .

Blast cleaning of
burnt area

Photographic standard No. 3 shows blast cleaning up to the cleanliness as SIS-C-Sa 2.5 .

Blast cleaning of

@ rusted area Photographic standard No. 4 shows blast cleaning up to the cleanliness as SIS-C-Sa 2.5 .
(1) As abrasives, copper slag, steel grit, white pig grit, etc. are generally used.
@ Abrasives {2} Blasted surface color tends to vary depending on the abrasive material used. As long as the

same grade of cleanliness is used, a difference in color does not affect the film performance.

@

Repair of insuf-
ficientlv hlasted

The “minor repair” area includes:
area

j e e ) G

* Intermittent portions on the welding bead.




lll -3-(1) Cleaning Standards Before Coating

pencil marks

No, Item Explanation
Rainwater inflow, the sweat of workers, and moisture in the air may produce sweat on steel
. surface. After secondary surface preparation, moisture may cause turning or hinder adhesion.
@9 | Moisture
To prevent rainwater from flowing in, appropriate measures must be taken with the manhole.
Remove moisture with dry air, a mop or rag until no longer visible.
® Oil and grease In general, remove with a rag and thinner. For heavy adhesion of grease and oil, first dissolve
contaminants it with a brush soaked in thinner, then wipe it off with a clean rag.
To prevent mud contaminants from being brought into the tank, it is necessary to have a mat
Dust and mud at the entrance of tank, or to have workers wear shoe covers.
® | contaminants .
Remove dust with a rag, broom, or vacuum cleaner.
Chalk or slate Remove with a rag or brush. When they enter an anchor-patterned concave and are difficult
@ to remove, use a hard brush.




1l -3 -2) Coating Standards

lo. Item Explanation

@

Stripe coating Where airless spraying is difficult and the film thickness can not be kept well, apply
stripe coating with a brush before or after the spraying.

Stripe coating applied locations are as follows:

{(a) Inside and edges of holes. . . . . D
{b) Freeedges.............. ®
{c) Manual welding beads. . . . . .. ®

(d) Where painting is difficult. . . . @




111-3-(3) Repair Coating Standards

No. item Explanation

"Sagging’ The “sagging” of the film needs repair due to the following causes:

1) Spray dust, dust, etc. tend to remain on it. _
2) In"sagging" portions with a large film thickness, solvent tends to remain.
If coating is applied over the “sagging” point, the solvent becomes morg

evaporate and makes cracks in the film.

“Sagging” to be repaired is as follows:
(a) “sagging” with the height of Im/m and more

)

NN

late 1™/mand MOre

®
ko)

A\

Ste

(b) wide “’sagging"”

)

“Sagging

/N
777t ? 7T P S TP 7777

W

late

°
hY

1
! Stee
i

A

(c) “Sagging”in the bottom corners

NN

N\

N

Steel pl

1M/ and MOre

S A




No.

Item

Explanation

Foreign matters

When abrasives are used in secondary surface preparations {blasting), abrasives remaining in
the tank may adhere to paint surface and be trapped in the film during painting.

Foreign matters

/\

TR

Foreign matters must be removed because they cause rusting.

Craters, pinholes,

and bubbles

(1) Pinholes tend to occur at the pit of manual weliding bead.
(2) Craters tend to occur when surface tension becomes uneven during the film drying
process. A crater is a concave, and reduces film thickness.

/ Crater

Film

TR

(3) Bubbles occur when paint mixed with air is applied in the airless painting.

“Blushing”

The film will become **blushing’’, due to humidity absorbed by hardening agents. When
humidity rises or dew is produced before curing, this may occur. Blushing is confined
to the film surface and does not affect the film performance. However, excessive
blushing must be repaired because it hinders adhesion of overcoating.

Mechanical
damage

Taper

T TR

24




lll -3-(4 Film Thickness Measurement Standards

1
No. item ! Explanation
!
@ | Film thickness (1) Measuring equiPment_ to readjusted once a day by using a eference plate with a thickness
49 | measurement nearest to the film thickness to he measured.
) (2) The measured value of film [sickness to be marked at a measuring point using a specified

marking material.

Film thickness measuring point (x mark)

(a) Bottom part
Bottom transverse

Longitudinal girder
2 R AN
X X

‘ X
; X
| X
Y
A A
P
3 X X\
1 4 X X l
| X X X X X X \
‘ . .
: Bottom longitudinal A\ Bottom shell
!
i (b) Deck part
Deck+plate Deck longitudinal

Y/ 72 X . X - X ~
I Deck girder / \S/f }ﬂ/
i

‘ Deck transverse




llI-4. Environmental Painting Standards

No. item Explanation
@D | Temperature (1) Lowest temperature
(D.u 'tm 9 bl:;mg, {a)  Standard temperature in tank —
:‘",' ";9’ 2 Theoretically the steel plate surface temperature is used. However the air temperature
rying in tank is practically used here.
{b) Standard temperature above 5°C —
Curing of epoxy resin slows down when the temperature drops below 10°C and §°C
is the lowest limit. It is preferable to keep the temperature above 10°C.
(2} Highest temperature
The highest acceptable temperature is not specified here as it is difficult to determine. The
temperature can also be controlled according to the type of paint used and painting process.
To ensure painting efficiency, however, the temperature is to be kept below 30°C during
painting and drying.
@ Humidity Relative humidity is to be at or below 85%.
{During blasting, This value applies when the painted surface temperature is equal to or above the atmospheric
painting, and temperature. Even when humidity is below 85%, dew may form.
initial drying) Therefore, it is preferable to  maintain the painted surface temperature more than 3°C above the
dew point.
Ventilation

®6

(1) Reasons for different air change rate between blasting and painting;

(a) The film begins hardening with evaporation of solvents in the film.

(b) Solvent evaporation is greatly influenced by ventilation and temperature.

{c} .Residue of solvents affects film performance.

Because of the above reasons, the amount of ventilation is larger during painting and drying.

{2) Air change rate

This standard is determined by the experimental figures so as to get correct film*
performance, though this varies depending on tank capacity.

These standards are different from The Safaty and Heaith Standards for
Painting. (Refer to item * &9 @ “ on page 27)

{continued)




No.

ltem

Explanation

@®

Ventilation

(3) Air change rate for high humidity (85% RH or above)

With high humidity, dew must be prevented after f)ainting, from blasting stages vetothe |
film hardening stages. Otherwise, the following may occur:

a) Turning of blasted surfaces _

b) Film defects (Blushing, poor adhension)

As described above in ( 12), insufficient ventilation also deteriorates film performance.
Consequently it is preferable to ventilate at least three times per hour with with high
humidity for two days (this varies according to the type of paint) immediately after

painting.

®S

The Safety and
Health Standards
for Painting

(1)

The Safety and Health Standards for Painting

The Safety and Health Standards for Painting (March 1979) by Sub-Committee on

Ship Painting Rationalization, Product Committee, the Ship builders’ Asst
of Japan specifies the following:

(p. 13, ""Others, (4) Gas Detection”)
{h) When gas concentration reaches 1/3 of the lower explosion limit, stop ope:
rations and evacuate workers,
(i) When gas concentration exceeds 1/3 of the lower explosion limit, take appropriate
measures by adding fans and reducing the number of painting machines, etc.

@O

Instruments for

measuring environ-

mental conditions

3

Thermometer with hygrometer
Asmanm type hygrometer is recommended.

This instrument gives correct values by removing radiant heat (error) through
ventilation.

Surface thermometer

Used to measure the painted surface temperature. The instrument generally uses a
thermocouple.

Anemometer
Used to measure the ventilation volume and state.




‘No. ltem Explanation

55  Erection of (1) Scaffolding pieces
scaffoldings
Scaffolding pieces not to be removed are recommended to be of stainless steel.

(2} The distance between painted surfaces and scaffolding is to be between 150 and 300 "/m
(to Prevent unpainted portions).

(3) Scaffold plate distances
About 30 "/m {to remove blasted sand and to ensure sufficient ventilation)

(4 Height of scaffolding
1,700 to 1,900 ™/ m (to ensure easy and satisfactory work)

@

Illumination Explosion-proof lamps are to be used for safety during painting and drying.




QUALITY AND | NSPECTI ON NDARD GOF DE- RUSTING

THE SH PBUILDER'S ASSOC ATION OF JAPAN

Note; This is a translation into English from
Japanese by Mtsubishi Heavy Industries, Ltd.



1. Quality and Inspection Standard of De-rusting

(1) Scope

This standard shall be applied to inspection of de-rusting of steel surface

before application of shop primer, the first coating and the subsequent

coat i ngs.

Note: Shop primer is paint to be applied to steel materials before

fabrication to prevent themtenmporarily fromrusting during

necessary processing thereof.

(2) Standard grade of de-rusting

(Phot ographi ¢ standards are attached at the end of this book.)

(A) Before application of shop primer
SKrmol of
the grade of SP- A SP-B
e Lo TS Sa BT SOt Brast
of bras and DT as okl
Treat ment ¢l eani ng ¢l eani ng ¢l eani ng Pickling
P?ot%gr%ph%c
standard o
de-rust i ng No. 1 No. 2 No. 3 No. 4
grade
Wiere inorganic zinc paints | Were epoxy resin paints snarl
shal | be uSed or where epoxy |he aPp||ed to parts other than
resin paints shall be_ap- COT., BWT and the externa
o pmd 0o COT., BWT. and |parts, or where the conventional
Appl i cation he external parts. paints including ol eoresinous
synthetic paint§ and chlorinated
erbgr paints, etc. shall be ap-
pl i ed.
Eﬁgr?gp%?%- Approximately BSa 2 1/2 e K TRLELY

Note: 1. The external parts mean the outside of shell, the exposed parts

of upper deck and superstructure.

2. Respective designations of SIS 05 59 00-1967 corresponding to
Phot ographi ¢ standards are described herein.




(3) Before application of subsequent coatings after the first coat
The grade of de-rusting for the damaged parts before application of the
subsequent coatings after the first coat shall be treated in accordance

wth item (B)

Quality and Inspection of Surface Cleaning before Painting

I nspection and judgement shall be made in accordance with fol | owing

practice
Pai nt - : Conventional al kyd
| tem Epoxy resin paint resin paints, etc.
Water and salt |Not to be visible to the naked eye.
Fats and oils |0 Pe remved DUT The Temeining [races nay De

visible.

FUMe Dy werding
or gas Qutting

Nof To Dbe so much as the fume may drop by hand
soft touch.

Chal k marks

To De W ped wWih dry wastes or thinner bul the
remaining traces my be visible.

Marking paints

V€ WTT USE only the marking
paint for epoxK paint, so
such paint marks are not to
be renoved.

In other cases to be renoved
b% di sc sandln?, etc. but
the remaining fraces may be
visible. |

Not to be renmoved.

G her foreign
mat t er

To be cleaned buf the remarning traces my be
Vi sible.

Danmaged pal nt
film

Damaged or inconpl ete paint 111 m caused by weld-
ing and blistering, etc. not to be visible.

olag and spatter to be removed, but small dot

Vel ding bead (less 0.7 nmdia.) may be renined.
De-rusting of Vay be used wth RUSI PACK (stripper paste type
weld line rust remover)

Note: At docking, Barnackled, Serpulids, Sea weeds, Fats and oils,
and Sline, etc. shall be renoved, but the remaining traces
may be visible.




(B) Before application of the first coat

Symbol of the grade

BSt 2 & BSt 3

of de-rusting SA A B c
Sand blast Disc sanding Digc sanding Power
Treatment cleaning and power and/or power brushing
brushing brushing -
De-rusting of the
e parts of shop ¥o.5 No.6 No.7 No.8
o primer damaged ’ No.9 No.10 No.1ll
P ol_by burning
® ©| De-rusting of the
& =] parts of shop e am o ar w2 N
S s ° 0.12 0.13 o0.14 0.1)
5 o Primer damaged
o Sl_by re-rusting
@ 9| De-rusting of the
& 2| beads & the near No.16 No.1l7 No.18 No.19
5 Yl _parts of welding
Q9| De-rusting of the
g | parts of mo No.20 No.21 No.22 No.23
miss-coating
) Where the
conventional
paints includ-
ing oleoresin-
ous synthetic Where the
paints and conventional
chlorinated paints includ-
Where epoxy rubber paints, ing oleoresin-
resin paints etc. shall be ous synthetic
shall be used applied main- paints and
Al 4 motdan to C.0.T., ly to the ex~ chlorinated
aEpssmene B.W.T. and ternal parts, rubber paints,
the external and where etc. shall be
parts. epoxy resin used mainly
paints shall to the inter-
be applied to nal parts.
parts other
than C.0.T.,
B.W.T., and
the extermal
_parts.
Approxi- Approximately Between Approximately
Corresponding to mately cst 3, BSt 3 CSt 2 & CSt 3 cst 2, BSt 2
Sis BSa 2 RBetween

Note: 1. Photo Nos. 9, 10 and 11 show effect of burning to steel material coated with
ZiNC epoxy priner.

2.The meaning of the external parts is the same as (A) Note 1. The internal part

mean all

Sorts of tanks ex
tank tops, bil
chain lockers a

| ud
ges, hol ds, fngiégg
nd voi d spaces.

CQT and B.WT. engine
of I|V|ng(warter5|ncqucﬁngr

3. As to corresponding designations of SIS, see (A Note 2.

3

oom Punp roons
stores?pco??erdar



T

7’%4:?‘ %f&;‘r;f 4

fe
R

Y

i
p

Photographic Standard No. 1
Shot Blast Cleaning.

Mill scale has been removed completely, and the remaining traces,

after removal of mill scale, are partly visible in the form of spots

or stripes.

Photographic Standard No. 2
Sand Blast Cleaning.

Mill scale has been removed completely, and slight black abrasives
are visible in the little pittings.




Photographic Standard No. 3
Shot Blast Cleaning.

M1l scale has been renoved conpletely, and little remaining traces
after renmoval of rust are visible.

Phot ographi ¢ Standard No. 4
Pi ckl i ng.

M1l scale has been removed conpletely, and tﬂe ;erral ”'f”g traces,
after renoval of nill scale, are visible in the form of spots or
stripes.



Phot ographi ¢ Standard No. 5
Sand Blast Cleaning to Burnt Areas.

Littl e remaining traces after renoval of rust and slight black abra-
sives are visible.

O T R >
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Phot ographi ¢ Standard No. 6
Di sc Sanding and Power Brushing to Burnt Areas
where Long Exposure Wash Priner has been applied.

Al nmost all rust has been renoved, and shop primer near the burnt area
i's changed in colour.



Photographic Standard No. 7
Disc Sanding and/or Power Brushing to Burnt Areas
where Long Exposure Wash Primer has been applied.

Rust remaining in the pittings is visible, and shop primer near the
burnt area is changed in colour.

(This photo shows the condition after disc sanding.)

iy

Photographic Standard No. 8
Power Brushing to Burnt Areas where
Long Exposure Wash Primer has been applied.

Loose rust has been removed, and shop primer near the burnt area is
changed in colour.



Phot ographi ¢ Standard No. 9
Di sc Sanding and Power Brushing to Burnt Areas where
Zinc Epoxy Priner has been applied as Shop Prinmer.

Al nost all rust has been renoved, and shop primer near the burnt area
i's changed in colour.
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Phot ographi ¢ Standard No. 10
Di sc Sanding and/or Power Brushing to Burnt Areas
where Zinc Epoxy Primer has been applied as Shop Priner.

Rust remaining in the pittings and slight heat scale are visible, and
shop primer near the burnt area is changed in colour.

(This photo shows the condition after disc sanding. )
8
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Phot ographi ¢ Standard No. 11
Power Brushing to Burnt Areas where
Zinc Epoxy Primer ,has been applied as Shop Prinmer.

Loose rust has been renoved but heat scale is remining, and shop
priner near the burnt area is changed in col our.

Phot ographi ¢ Standard No. 12
Sand Blast Cleaning to Re-rusted Areas.

Little remaining traces after renoval of rust and slight black abra-
sives are visible.



Photographic Standard No. 13
Disc Sanding and Power Brushing to Re-rusted Areas.

Almost all rust has been removed, but rust remaining in the pittings
is visible.
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Photographic Standard No. 14
Disc Sanding and/or Power Brushing to re-rusted Areas.

Remaining rust is visible.

(This photo shows the condition after disc sanding.)

10




Phot ographi ¢ Standard No. 15
Power Brushing to Re-rusted Areas.

Loose rust has been renoved.

Phot ographi ¢ Standard No. 16
Sand Blast Ceaning to Wl ded Areas.

Little remaining traces after renoval of rust and slight black abra-
sives are visible.

11



17
to Welded Areas.

Standard No.

d Power Brush

Photographic

ing an

ing

n

Disc Sand

rust and | oose spatters have been renoved.

Al nost al |

Phot ographi ¢ Standard No. 18

Brushing to Wl ded Areas.

Di sc Sandi ng and/or Power

| oose spatters have

and

is visible

in the pitting

remai ni ng
been renoved.

Rust

)

(This photo shows the condition after disc sanding.

12



Phot ographi ¢ Standard No. 19
Power Brushing to Wl ded Areas.

Loose rust and spatters have been renoved.

Phot ographi ¢ Standard No. 20
Sand Blast Cleaning to the
Un-prepared or Mss-coated Surface of Steel.

M1l scale has been renoved conpletely, but little remaining traces
after renoval of rust and slight black abrasives are visible.

(This photo shows the condition after sand blast cleaning to the un-
prepared surf ace.)

19



Photographic Standard No., 21
Disc Sanding and Power Brushing to the
Un-prepared or Miss-coated Surface of Steel,

Almost all mill scale has been removed, but rust remaining in the
pittings and the remaining traces after removal of mill scale are -
visible.

(This photo shows the condition after disc sanding and power brushing
to the un~-prepared surface.) ’
e
{4

Photographic Standard No. 22
Disc Sanding and/or Power Brushing
to the Un-prepared or Miss~coated Surface of Steel.

Little remaining mill scale and rust are visible, and the remaining
traces after removal of mill scale are visible.

(This photo shows the condition after disc sanding to the un-prepared
surface.)

14




Photographic Standard No. 23
Power Brushing to the Un-prepared
or Miss-coated Surface of Steel.

Loose mill scale and rust have been removed.

(This photo shows the condition after power brushing to the un-
prepared surface.)

15
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